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B.TECHDEGREECOURSEINSAFETY & FIREENGINEERING

Scheme of Examinations

SEM EST ERI & I | (Commontoallbranches)

Hrs/week
CodeNo. Subject Int | Univ | Totd
L T/D/P
CE/CS/EB/EC/EE/ EngineeringM athemetics-| 3 50 100 150
EI/IT/ME/SE101
CE/CS/EB/EC/EE/ EngineeringPhysics 2 50 100 150
EI/IT/ME/SE102
CE/CS/EB/EC/EE/ EngineeringChemistry 2 50 100 150
EI/IT/ME/SE103
CE/CS/EB/EC/EE/ EngineeringM echanics 3 1 50 | 100 150
El/IT/ME/SE104
CE/CS/EB/EC/EE/ EngineeringGraphics 1 3 50 100 150
El/IT/ME/SE105
CE/CS/EB/EC/EE/ BasicCivilandM echanica 2 50 | 100 150
El/IT/ME/SE106 Engineering
CE/CS/EB/EC/EE/ BasicEl ectricd Engineering 2 50 100 150
El/IT/ME/SE107 andElectronics
CE/CS/EB/EC/EE/ ComputerProgramming 2 50 100 150
El/IT/ME/SE108
CE/CS/EB/EC/EE/ Technical Communi cationand Cid 50 [ 100 150
EI/IT/ME/SE109 Social Sciences
CE/CSEB/EC/EE/ ComputerProgramming - 3 100 - 100
EI/IT/ME/SE110 Laboraory
CE/CYEB/EC/EE/ Electrical andMechanica - 3 100 - 100
EI/IT/ME/SE111 Workshop
TOTAL 20 10 650 [ 900 | 1550

* 1hour/weekfor Environmenta Studies.




SEMESTERIII

CodeNo. Subject Hrs/week Int. | Univ | Totd
L T/DIP
CE/CS/EB/EC/EE/ | Eng.Mathematics-Il 4 - 50 100 150
EI/IT/ME/SE301

SE 302 Chemica Engineering 4 - 50 100 | 150

SE 303 FluidM echanicsand 4 - 50 100 | 150
FluidHowMachines

SE 304 M anuf acturingProcesses 4 - 50 100 | 150

SE 305 Elementsof 1 3 50 100 | 150
M achineDrawing

SE 306 Princi pl esof Saf ety 4 - 50 100 (150
Management

SE 307 M achineShop - 3 100 - 100

SE 308 FluidM echanics& - 3 100 - 100
MachineryLab

TOTAL 21 19 500 | 600 {1100
SEMESTERIV
CodeNo. Subject Hrs/week Int. | Univ | Totd
L T/D/P
CE/CS/EB/EC/EE/ Eng. Mathematics-11 4 - 50 100 (150
El/IT/ME/SE401

SE 402 Chemica Engineeringl| 4 - 50 100 | 150

SE 403 StrengthofMaterids - 50 100 | 150

SE 404 FireEngineering 4 - 50 100 150

SE 405 Electrical Technologyand 4 - 50 100 | 150
Saf etyinEl ectrica Systems

SE 406 FirgAidandEmergency 4 - 50 100 | 150
Procedures

SE 407 StrengthofMateriddab - 3 100 - 100

SE 408 Electrical TechnologyL ab - 3 100 - 100

TOTAL 24 |6 500 | 600 1100




SEMESTERV

CodeNo. Subject Hrs/week Int [ Univ | Totd
L T/D/P
CE/CS/EB/EC/EE/ | Eng. Mathematics IV 4 - 50 100 | 150
El/IT/ME/SES01
SE 502 Chemicd Enginegringll| 4 - 50 100 | 150
SE 503 Princi plesof Engineering 4 - 50 100 | 150
Design
SE 504 FireEngineering 4 50 100 | 150
SE 505 Principlesof Industrial 4 - 50 100 | 150
M anagement
SE 506 Saf etyinConstruction 4 50 100 [ 150
SE 507 SafetyEngineeringl ab - 3 100 |- 100
SE 508 Chemica EngineeringLab - 3 100 |- 100
TOTAL 24 16 500 | 600 1100
SEMESTERVI
CodeNo. Subject Hrs/week Int [ Univ | Totd
L T/D/P
SE 601 L egal Aspectsof Safety,Health 4 - 50 100 | 150
andEnvironment
SE 602 Chemical ProcessSaf ety 4 - 50 100 | 150
SE 603 Processlnstrumentationand 4 - 50 100 | 150
Control Engineering
SE 604 FireEngineeringl |l 4 - 50 100 [ 150
SE 605 Environmental Engi neeringand 4 - 50 100 | 150
Management
SE 606 Occupationa Hedth& Hygiene 4 - 50 100 | 150
M anagement
SE 607 Environmental Engineering& M - 3 100 |- 100
anagementL ab
SE 608 MinorProj ect - 3 100 |- 100
TOTAL 24 |6 500 |[600 |1100




SEMESTER VI

CodeNo. Subject Hrs/week Int [ Unit | Totd
L T/D/P
SE 701 Hazardldentificationand 4 - 50 100 | 150
Ri skAssessment
SE 702 SafetyinRailandRoad Transport 4 - 50 100 | 150
SE 703 Saf etyinEngi neeringlndustry 4 - 50 100 [ 150
SE 704 FireEngineeringlV 4 1 50 100 | 150
SE 705 Elective 4 - 50 100 [ 150
SE 706 FireEngineeringlLab - 3 100 - 100
SE 707 Industrial Hygienelab - 3 100 - 100
SE 708 Seminar - 3 100 - 100
TOTAL 20 |10 550 [500 (1050
SE705 ELECTIVE-I
(A)AutomobileEngi neeringandSafety
(B) Safety inPetroleumandPetrochemical Industries(C)
Food andBiosafety
(D)FaultDetectionandDiagnos s
SEMESTER VIII
CodeNo. Subject Hrs/week Int [ Unit | Totd
L T/D/P
SE 801 HumanFactorsEngineering 4 1 50 100 | 150
SE 802 DisasterM anagement 5 - 50 100 [ 150
SE 803 AdvancedSaf ety Engi neeringand 5 - 50 100 | 150
M anagement
SE 804 Elective-II 5 - 50 100 [ 150
SE 805 Project - 10 300 |- 300
SE 806 VivaVoce - - - 100 [100
TOTAL 19 |11 500 [500 [1000
GRANDTOTAL 3700 | 4300 | 8000

SE8O04ELECTIVE-II
(A)SafetyinPowerPlants

(B)SafetyinHeal th-CareWasteM anagement
(C)HuidPower Safety

(D) Total QualityM anagement




101ENGINEERINGMATHEMATICSI

MODULEI
Ordinary differential questions:
First order differential equations-Methods of  solution and Simple applicationsLinear

differential questionsofhigherorderswith constantco-efficient-M ethodsof sol utionofthese
equations.Cauchy'sLineardifferentialequations.Simultaneoudinear differentialquestions- Simple
applications of linear differential  equations in  engineering problems -

Electricd Circuits,Mechanical Sysems

MODULEII

Infinite series:Integraltest,comparisontest,ratiotest,Cauchy'sroottest, Raabe'stest,series of positive
and negative  terms, concept of absolute convergence, dternating — series, Leibniz
test(Noproof sforanyoftheabovetests) Powerseries: Interna of convergenceof power series, Taylorand
M aclaurinseriesoffunction’s.

L eibnizformul af orthenthe derivativeoftheproduce totwo functions(Noproof),useofL e bniz

formulaf orthedeterminationof co-efficientof thepower series.

MODULEIII

Partial differentiati on: Parti a differentiation-Conceptof partia derivative- Chainrule- Tota derivative-
Eul er'stheoremf orhomogeneousfuncti ons, Diff erentia sandtheirapplicationsinerrors
andapproximations,Jacobeans — Maximaminim afunctionsoftwovariables(Proofof the result
notrequired)-Simpleapplications.

Taylor’s seriesexpans onforafunctionontwo variables-Simpleproblems

Co-ordinate systems. Rectangular co-ordinates-Polar co-ordinates-In plane and in
SpaceCylindrical polar co-ordinates-Spherical polarcoordinates

MODULEIVInte

gracaculus:

Applicationof definiteintigress: Area,V olume, Arclength, Surfacearea.

Improperintegrals-Beta function-Gammafunction multipleintegrals: Evaluationofdouble integrals-
Changeof orderofintegration. Evaluation of triple integrals-Change of Variables in integrals.
Applicationsof multipleintegralsPlane AreaSurface area & V olumesof solids

References

1. Mathematical Techniques.Oxford UniversityPress

2. Engineering Mathematics. T.Veerargan, TMGHPublishers
3.HigherEngineeringMathematics.B.S.Growl,K hannaPublishers

4. Engineeringmathematics -V ol 1:S.S.Sastry,PHI publishers Advanced Engineering
M athematics:Erwin Kreyzig,WileyEastern

TypeofQuestionsfor Univer sityExam.

QL1.Eightshortanswerquestionsof 5Smarkswithtwoquestionsfromeachofthefourmodul es.
Q2.t0Q.5: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B.



102: ENGINEERINGPHYSICS

Modulel :
Interferenceoflight-Michel soninterferometer-A ppli cations-I nterferenceinthinfilms
Antireflectioncoatings-Interferencefilters- Fringesproducedbyai rwedge-T estingoffl atsurfaces-

Diffractionoflight-Zonepl ate-Planediffractiongrating-Refl ectionand
Transmissiongratings-Determinati onofwavel engthoflight-Di spersi veandresol vingpowers

- Polarizationoflight- Doublerefraction- Nicol'sprism —Quarterand halfwaveplates —Ellipticallyand
circularlypol arizedlight-Opti cal acti vity-Specifi crotati on-Hal f shadepol arimeter

Applicationsof polarizedlight.

ModulelI:

L asersandHol ography-Properti esof | aserlight-Coherenceofli ght-Princi pl esof | aser action -
Population inversion -Optica pumping -Metastable states -Conditions forlaser action Types of
lasers - Helium-Neon, Ruby and Semiconductor lasers - Applications of lasers Principles of
holography - Recording and Reconstruction of holograms - Applications ofholography-Fiber
optics-Lighttransmissionthroughopticalfiber-Numerical  aperture-  Multiandsinglemodefibers-
Stepi ndexandgradedi ndexfibers-Fiberdrawing-Fiber  opticcommunicati on(basi cideas)-Ultrasonics-
Generationofultrasonic waves-

Applicationsof Ultrasound.

Modulell1:

Quantummechani cs-Hei senberg'suncertaintyprinciple -Experimental illustrations -
Quantum mechanical wave equation - Time independent Schrodinger equation - Physical
significance of wave function - Properties of the wave function - Solution of Schrodinger equation
- Atomic and nuclear physics- The Vector atom model- Quantization of orbital
angularmomentum-El ectronspi n-M agneticmomentof orbital € ectron-Pauli'sexclusion principle-
Zeeman effect - Stark effect -Raman effect. Nuclear physics - Nuclear forces - Propertiesofthe
nucleus-Nuclearreactions-Nuclear reactioncross-section-Artificial

Radioactivity -Nuclearreactors -Nuclearfusion -Thermonuclear reactions-Controlled
Thermonuclear

reactions.

Modulel V:

X-rays -Production of X-rays -Origin of X-rays and X-ray spectra-Moseley's law —Propertiesof X -
rays- Applicationsof X-rays- Diffractionof X-raysbycrystals- Bragg’slawCrystallography- Unitcell —
Sevencrystalsystems-  Bravaisspacelatticess  PackingfactorLattice  planesandMillerindices-

Energybandsinsolids-Conductors,semi conductorsandinsulators- Intrinsic and extrinsc
semiconductors - Conductivity of semiconductors - Fermi level - Applicationsofsemiconductors -
p-injunctions-solar cells-Halleffectanditsapplications- Superconductivity-

Superconductingtransition-  TheMeisseneffect-Typeand  Typedsuperconductors-Isotopeeffect-
Hightemperaturesuperconductors-Josephsoneffect- SQUIDS- Applicationsof superconductors
References
J.JacobPhilip-Atextbookof Engi neeringPhysi cs,Educati onal PublishersandDistributors
2002
2. A.S. Vasudeva-ModernEngineeringPhysics.Chand& Co.
3.M.R.Serene vacant-Physi csforEngineers-NewA gel nternationa
TypeofQuestionsfor Univer sityExam.

QL1.Eightshortanswerquestionsof 5Smarkswithtwoquestionsfromeachofthefourmodul es.
Q2.t0Q.5: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B.



103ENGINEERINGCHEMISTRY

Module |
Solid state chemistry: Fundamentals, Bonding in solids, Born-Haber cycle, Point defects,
M ethodstoi mprovereactivityof solids,Free electron theory ,Band theory,Fertile

veinsemi conductors,MoleClearfield theoryof magneticmaterial s,Conventionalandorganic
superconductors, High temperature superconductors, Liquid crystals, Applications. Solid
surfacecharacterizati on:El ectronspectoris copy forchemicalanalysis,Chemical

shift,BETisotherm, Thermodynami csof adsorption.

Modulel |

Electrochemistry: Fundamental s,Electrode potentials, Types ofelectrodes,
SaltBridge,elfmeasurement. Concentration cells, Acids and bases, Buffer solutions, ph
measurements,

Polari zation,Overvoltage. Powergeneration: Secondarycel | s,Fue cells,Photovoltaic effect, Solar
cdls.Corrosion; Differentformsofcorros on, Preventi onofcorrosion.
ChemicalKinetics.reactionrate, ratecontain,ratel aw, reaction order firstorder,second

Order, pseudo-firstorderreactions, integratedratelaws,half-lifeof are action and
itsrelationtorateconstantM ol eclarity,

simpleuni mol ecul arandbi mol ecul arreactions. A rrheni usequation.

Fastreactions — flashphotolysis, flow techniques and rel axation methods.

Module Il1

Chemical Thermodynamics: Fundamentals, Molecular interpretation of interna energy, enthapy
and entropy, Heat of reaction, Kirchhoff’sequation, Crouton’srule, Entropy changesaccompanying
differentprocesses,Nernstheat theorem,Third-law. Freeenergy: Dependence on pressure and
temperature, Gibbs-Helmholtz equation, Free energy changes and equilibrium constant,
Chemical potential, Fugacity, Thermodynamics of biochemical reactions.

Modulel V
Engineering materidls Industriad  polymers-polymerization techniques, structure-  property
rel ationshi ps,polymeradditives,polymerprocessng  methods(extrusion,injection,  compression,
transfer and blow molding methods). Nanmaterials: definition, classification andapplications.
Nanmetal sandanon cerami cs-examplesandproperties.
L ubricants. cl assifi cati on,functi onsandproperties.M echani csmof | ubri cation.
Refractoriness:classification andproperties.Portlandcement,limeandplasterof Paris
manufacture,settingandhardening.
Chemistryofopticalfibers, full arenasandoregano e ectronicmaterial s(introduction only).
TextBooks
1. PeterAtkins and Julio Paula Elements of Physical Chemistry,OxfordUniversity
Press,2005
2. Shahs Chawla AT extBookof EngineeringChemistry(3rd eddo.). DhanpatRay & Co,
NewDelhi,2003.
References
1. Atkins, P.W.Physical Chemistry,Oxford UniversityPress,UK,1998
2. Bhavnagar, M.S.Textbookof Pure& AppliedPhys cal Chemistry,A.H.Whed er& Co,New
Delhi 1999.
3. Geoffrey Oozing, Andre ArsenaultNan chemistry: AChemicalApproach  to

Nan materials. Royal Societyof Chemistry, U.K.2005.
TypeofQuedtionsfor Univer sityExam.

QL1.Eightshortanswerquestionsof 5Smarkswithtwoquestionsfromeachofthefourmodul es.
Q2.toQ.5: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B



104 ENGINEERINGMECHANICS
A)STATICS
MODULE |
Concurrentforceseapl ane:Principles of statics.Compositionandresol utionofforces.
Equilibriumofconcurrentforcesinaplane. Method of projection. Method of moments.Friction.
Parallelforceseaplane: Twoparallel forces.General caseof paral | el forcesi naplane.Centreof paral l el
forcesandcentreofgravity Pappas theorems,cancroids ofcompositely anfigures andcurves.
Distributedforceseaplane.

MODULE 11

Propertiesofareas: Momentofinertiaofapl anefigurewithrespecttoanaxisnits plane.Polar
momentofinertia.Productofinertia. Principal axes.M assmomentofinertiaof material bodies.

General caseoffarcsine plane: Compositionofforces inaplane.Equilibrium offorces inaplane.Plane trusses-
M ethodofj oints.M ethodof secti ons.Planeframes: M ethodof members. Princi pl eof virtual work:
Equilibriumofideal systems, stable and unstableequilibrium.

B)DYNAMICS

MODULE 111

Rectilineartrandlation: Kinematicsofrectilinearmotion.Differential equati onofrectilinearmotion.Motion
Ofaparticleacteduponbyaconstantorca,bay forceas function timeandbyaforce
proportionaltodisplacement. Simpleharmonicmotion.D'Alambertssprinciple-M omentumand

impul se.Workandenergy, | deal systems,conservationofenergy.| mpact.

MODULE 1V

Curvilinear transl ation:Kinematicsofcurvilineartranslation.Differential equationsofmotion. Motion
of aproject D’ Alembert's’

principleincursinearmotion.Momentof momentum.Workandenergycurvilinearmotion.

Rotate onof arigid body: Kinematicsofrotation.Equationof motionofarigidbodyrotatingaboutafixed
axis.Rotationundertheactionofaconstantmoment. Compoundpendul um.General caseof

Moment proportionaltotheangle Resultant inertia

ofrotation.D'Alembert's  principle of rotation.
For inrotation. Principle of angular moment um in rotation . Energyquestionorrotating bodies.

REFERENCESS

1. Engineering Mechanics-TimoshenkoandY oung-M cGraw Hill Book Company.

2. MechanicsforEngineers(Vol.1-StaticsandV ol .2-Dynamics)-Beer F.P. & Johnstone E. R. -Tata
McGraw Hill.

3.EngineeringM echanics (Vol.1-StaticsandV ol.2-Dynamics)-MerriamH.L.&K rage.G. JohnWileandSons.

4. Engineeringmechanics-Bijou N- Educational Publications-

TypeofQuestionsfor University Exam.

QL. Eightshortanswerquestionsof 5markswithtwoquestionsfromeachofthefourmodules.
Q2.t0Q.5: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B



105 ENGINEERING GRAPHICS

MODULE]

Introduction toengineeringgraphics. Drawing strumpetsandtheiruse.Familiarizationwithcurrent
I ndianStandardCodeof Practi ceforgeneral engineeringdrawing.

Scales-plainscal e,venirescale,diagonal scale.

Conic sections- Construction of ellipse, parabola, hyperbola - construction of cycloid, involute,
archimedianspiral andlogarithmicspiral-drawi ngtangentsandnormal 'stothesecures.

MODULEII

I ntroducti ontoorthographicproj ectionspl aneof proj ection-principlesuffer sting eland thirdangle
projections,projectionof pointsin differentquadrants.

Orthographicprojectionofstraightlineparal leltooneplaneand inclinedother the plane-straight

linesinclinedtoboththeplanes-truel engthandinclinationoflineswithreferencepl anes-tracesof lines.
Projectionofplanel ami nate of geometrical shapes in oblique positions.

MODULEIII
Proj ectionof polyhedralandsolidsorevolution-  frustum,projectionofsolidswithaxis parallel to one planeand
parall eloper pendeclaretootherplane-projection of solidswithaxisinclinedtoboththeplanes-

projectionofsolidsonauxiliaryplanes.
Sectionofsolidsbyplanes inclined tohorizontalor vertical planes-true’s hope ofsections.

MODULEIV.
Developmentof surfaceof cubes, prisms,cylinders,pyramidsandcones
I ntersectionof surfaces-methodsof determiningli nesofi ntersection-intersectionof prisminprismand cylinder.

MODULEV

I ntroductiontosometricprojection-isometricscal es, isometricviews-isometricprojectionsofprisms,
pyramids,cylinders,conesandspheres.

Introductionto perspectiveprojections: visualray methodandvani shingpoint method-
Perspectiveof circles-perspectiveviewsof prismsand pyramids.

REFERENCES
EngineeringGraphicP.l.Varghese& K.C. John, JET Publishers

Elementaryengineeringdrawing N.D.Bhatt,Charterpublishinghouse

Geometricdrawing, P.S.Gill,B.DK atarina& sonsL udhiana
EngineeringGraphics PIVarghese,VIPPublishers.
105 gradesofconcreteas per | Scode, watercement
BASICCIVIL&MECHANICALEN ratio,workability,mixing,batching,placing,com
GINEERING pactionandcuring.
(A) CIVILENGINEERING Construction: Foundation-typesoffoundations-
isolatedfooting, combined footing, raft, pile&
MODULE | Well foundations,
Materials Cemen- MODULE Il
varietiesandgradeofcementa Superstructure  :Brick masonry, English
nditsuses. Stedl-typesofsteel bond and FHemishbond,Stone masonry,
forreinforcemembers,steelstru Randomrubbl e masonry.Roofing-
cturalsections. Brick- Steel trusses, roofingforindustrial buildings
varietiesandstrength, testson Surveying:  Principles,instruments,
bricks. Aggregates- rangi ngandchai ningofsurveylines,errorsin
types& requirementsofgooda chaining,fieldwork,

ggregates.Concrete- fieldbook,sel ectionof surveystations,reconnaissance,,



Leveling: Leveling instrumpets,

different types, temporary adjustments, ‘Renewal
mean sea level, reduced level of : Penman
point,bookingoffidle notes, and :N.K.R.Murthy
reduction of levels by height of : Roy Thomas-Educational Publications:: :
collimation method. :Jha& sigh

: TP Kantar
REFERENCES : Husain
1. Engineeringmaterials
2. Buildingconstruction
3. Atextbookofbuildingconstruction
4. FundamentalsofcivilEngineering-
5. Atextbookofbuildingconstruction
6. Surveying&Leveling

7. Surveying&Leveling

Typeof Questionsfor UniversityExam.

Q1.Fourshortanswerquestionsof 5markswithtwoquestionsfromeachofthetwomodul es.
Q2.t0Q.3: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B.

(BYMECHANICALENGINEERING
MODULE Il1
Thermodynamics: thermodynamicsystems-open,closedandisolatedsystems, equilibrium state. Of a system,
property' and state, process, cycle, work, Zeroslaw of thermodynamics-conceptoftemperature, temperatrue
scales.Firstlaw-internalenergy, enthapy. Secondlaw-Kelvin-Plankand Clausesstatements, CarnotCycle.
RefrigerationandAir conditioning:V aporcompressi onandvaporabsor ptionrefrigeration systems,
summerandwinter Airconditioning,Comfort andindustrial Airconditioning.
Elementary ideasofsimplereactionandimpul seturbines, compoundingofturbines.

MODULE IV
InternalCombustionEngines:  working  oftwostrokeandfourstrokePetrolandDiesel  engines, simple
Carburetor, ignition  system, fuelpump, fuel injector, cooling system, lubricating

system. Transmissionof Power:Belt drives (openandclosed), chaindrives.
Metalfabrication: Welding-Arc, gas, resistancewelding, Weldingeffects, Soldering, Brazing
Text Books & Refer ences:

1.EngineeringThermodynamics P.K.Nag

2.EngineeringT hermodynamics D.B. Spalding&E.H.Cole
3.EngineeringThermodynamics VanWaylon

5.Thermodynamics J.P.Holman

6.Elementsof| nternal CombustionEngines Godowsky, TataM cGrawHill Gill, Smith& Ziurys,

Ok flendédBentSsokat@aia\doBtaustionEngines
8. RefrigerationandAirConditioning,
Type of Questionsfor University Exam.

Q1.Fourshortanswerquestionsof 5markswithtwoquestionsfromeachofthetwomodul es.
Q2.t0Q.3: TwoquestionsA& Bof 15marksfromeachmodul eswithoptiontoanswereitherA& B.



107 BASICELECTRICALENGINEERING& ELECTRONICS
(A)ELECTRICALENGINEERING

M odulel

Basic principles of Electric circuits: Review ofOhms law -Definition of

Resistance, current,voltageandpower-Seriesandparal €l circuits-constantvol tagesourceand
constantcurrentsource.

Network Theorems: Kirchhoff’slaws- Network analysis by Maxwell's circulation currents
Thevenin’s theorem-Superpositiontheorem-Norton'stheorem-Simpl eillustrati veproblemson
networktheorems.

Reviewof electrostatics- Coulomb's Law- Electricfield strength and Electric flux
densitycapacitance.

Modulell

Reviewofel ectromagneticinduction-Faraday’s Law-Lenz’s Law-mutually inducedemu. Magnetic
circuits -magnetic field of acoil -Ampere turns calculation —magnetic flux-fluxdensity-
fid dstrength.

Measuringin Struements: Workingprincipleofgal vanometer, Ammeter, Voltmeter, wattmeter&
Energymeter.

AC fundamentas: Generation of aternating voltage and current - equations of sinusoidal
voltageandcurrent-  waveform,cyclefrequency,timeperiod,amplitude,phasedifference,rms  value,
average value, power factor &form factor. Vector diagram -addition andsubtraction ofvectors-
sinewaves in phaseandoutofphase. A C circuit: RC, RL, RLCcircuits-series and paralel - current,
voltage and power relationships. Poly phase circuits: vectorrepresentationphasesguence-
staranddeltaconnections.

(B)JELECTRONICSENGINEERING

Modulelll

Passive components: Resistor-Capacitor-Inductor -Color coding. Transformer-different types,
construction.

Semiconductors. Energybanddiagram- intrinsic& extrinsicsemiconductors,doping- PN junction-
Diodes, Zenerdiodes-Characteristics-Applicationofdiodes.Rectifiers-Halfwave, fullwave
andBridgerectifiers-Ripplefactorandregul ation.

Transistors: - PNP and NPN transistors - theory of operation - Transistor configurations
Characteristics- comparison.

Specia  semiconductordevices-PET- SCR-LED-LCD-V-Icharacterigtics,applications. Module IV
Fundamental sofin strumentation: Transducers-Definition-Classification-Active& passive-
Transducerforposition,pressure,vel ocity,vibrati onandtemperature measurements.

CRO-principleof operation- measurementof amplitude, frequencyandphase.

Fundamentals of Communication: Analog communication- concept of modulation, demodul ation.
Types. AM -FM -PM- Block diagram of general communication system - Basic

conceptsof digital communi cation-Blockdiagram.

TextBooks
1.BasicElectronics-SolidState-B.L. Therga,S.Chand& Co.
2.Fundamental sof El ectrical Engineering-LeonardS.Bobrow,OxfordUniversityPress.
FurtherReferences:
1.Electrical Technol ogy: EdwardHughes, Addi sonWed eyPublication
2.ElectronicDevices& Circuits. G.K.Methyl & RaviMethyl, K hnnaPublishers

Typeof Questionsfor UniversityExam.
QL. Eightshortanswerquestionsof 5markswithtwoquestionsfromeachofthef ourmodul es.
Q2.t0Q.5: TwoquestionsA& Bof15marksfromeachmodul eswithoptionto answereitherA& B.



108COMPUTERPROGRAMMING

Modulel

Introductionto programming in C: Fundamental data types- integer, floating point, and
enumerateddatatypes,Expressions-arithmetic,rel ationalandl ogicoperators, Type conversion- simple
and compound statement, Access to standard library, standard 1/0O-
getchar,putchar,Formattedl/O,scanf, printf,errorhandling,linei nputandoutput,control structures,
selection statement, IF, SWITCH, WHILE, DO WHILE, FOR, BREAK,
COINTINUE,GOTO,RETURNSstatements.

Modulell
Functions:Declarationsandfunctions, parameterpassing mechani sm,storagecl asses-scope,
visibility,and life timeofvariables, AUTO,EXTERN,STATIC andREGISTERmodifiers, Recurson.

Modulelll
Arrays.Singleandmultidimensional arrays,sorting,sel ectionsort,search-linearsearchand
binarysearch, Structuresandunion.

Modulel V

Pointers:Pointers and addresses,pointerarraysfunction returningpointers, pointersto function,
poi nterari thmeti ¢, pointerstostructures,array of structures, preprocessor directive,command line
arguments,typed.

TextBook& References

1. ComputerFundamental s& ProgramminginC: Pradeep Dey & ManasGhosh(OXFORD)
2. Computer Fundamentas: Dr.VarghesePaul (EPD)
3.ProgramminginC : B.S.Gottfried (Schaumseries, TMH)

TypeofQuestionsfor Univer sityExam.

QL. Eightshortanswerquestionsof 5markswithtwoquestionsfromeachofthefourmodul es.
Q2.t0Q.5: TwoquestionsA & Bof 15marksfromeachmodul eswithoptiontoanswereitherA&



109TECHNICAL COMMUNICATIONANDSOCIAL SCIENCES
(ModulelV Environmenta Studies: 1hourperweek
Othermodules: 2hourperweek)

PART-ATECHNICALCOMMUNICATION
Modulel (25hours)

Oral Communication: starting and ending aconversation; telling and asking people todo things;
expressing opinionsand ideas, decisons and intentions, offersand invitations,
fedings,rightandwrong,numbersandmoney.

Purposeandaudi ence; deal ingwithcustomersandcli ents;face-to-f acedi scuss ons;meetingsand

attendi ngmeeti ngs;checkingunderstanding; rai singquesti ons; gi vingandrecei vi ngfeedback;

usi ngbodylanguage;| eadinganddirectingdi scussi ons;concl udingdi scussi ons; us nggraphicsinora pre
sentations

Reading Comprehensionand referenceskills: skimming andscanning; factualand inferential
comprehension; predi cti on;guessingmeani ngof wordsfromcontext;wordreference;
comprehendinggraphi csintechnical writing.

Reading drategies;reading speed; reading between the lines forhiddenmeaning; interpreting
graphics; using adictionary ;using an index; using acontentdist to find information;
choosingtheright referencesource.

Modulell (20hours)

WrittenCommunication:note makingand notetaking;summarizing;notesand memos; devel oping
notesi ntotext;organizationof  ideas:cohesionandcoherence;paragraphwriting: ordering information
inspace andtime;shonesays: descri ptionandargument; comparisonand
contrast;illustrati on;us nggraphi csinwriting:tables andcharts;

Diagramsandflow-charts;maps, plansandgraphs.

Spellingrul esandti ps;writi ngaroughdraft; editingandproofreadi ng; writi ngthefi nal draft;
stylingtext;fillingincompl exforms; standardl etters; CV ;writingarepon;writingleafl etsand
brochures;writi ngreferences; essaywriting:

Expositorywriting; description of processes and products; classification; the instructional

Process; argumentsandpresentati onof arguments; narrating ventschronologicaly.

PART-BSOCIALSCIENCES

Modulelll (15hours)

Science, TechnologyandEthics
I mpactof scienceandtechnol ogyonthedevel opmentof modem civilization.Thephil osophyof
modemsci encesci entifi cdetermi nism-uncertai ntyprinci pl e.Rel evanceof scientific temper.

Scienceandreligion.Sci enceandtechnol ogyindevel opingnations. Technol ogicaladvancesof ~ modem
India. Intermedi ateandappropriatetechnol ogy.
Devel opment totechnical educationinindia

Sensesof EngineeringEthics-V ari etyof morali ssues-Typesofinquiry-M oral dilemmas-
M ora autonomyK ohl berg'stheor-Gilli gan'stheory-ConsensusandControversy-

Professional ideal sand vinues-Attributesofanethi cal personality-Theoriesaboutrightaction
-Selfinterest.

Responsibilities and Right so engineers-Collegiality and Loyalty- Respect for authority-
Collectivebargai ningConfidentiality-Conflictsofinterest-Prof ess onalrights.



Modulel V
Environmental Studies: (30hours)

Natural resources- Issuesrel atedtotheuseandoverexpl oitati onofforestresources,water
resources,mineral resources,foodresourcesandenergy resources- roleofanindividualin
conservati onof natural resources-equi tabl euseofresourcesforsustainabl e life styles.

Conceptofanecosystem —structureand function-energyflow intheecosystem- ecological succession-
foodchai ns,foodwebsandecol ogi cal pyrami ds-structureandf unctionsof orest
ecosystemandanaquati cecosystem.

Definitionofbiodiversity -genetic,speci esandecosystem diversity-
biogeographicallyclassificationofIndia -
V alueofbiodiversityonsumptiveuse, product inverse,social, ethical,aestheticandoptionval ues.

Causes,effectsandcontrolmeasuresof  airpollution,waterpollution,soilpollution,noise  pollution,
marine pollution, therma pollution and nuclear hazards - Causes, effects and
controlmeasuresuburbanandindustrial solidwastes-Roleofanindividual  inpreventionof — pollution-
Anoverviewofthevariousenvironmentallegidationsinindia-

I ssuesi nvol vedi nenf orcementof environmental | egid ation.

Theconceptof sustai nabl edevel opment-Urbanproblems related toenergy-Water conservation, ran
water harvesting, water shed management -Resettlement and rehabilitation of peopl e; its problems
and concerns -Climate change, global warming, acid rain, ozone

|ayerdepl eti on,nucl earacci dentsandhol ocaust-Popul ati ongrowthandprobl emsof

popul ationexpl os on-Environmental ethi cs:i ssuesandpossi bl esol utions..

TextBooks:
M eenakshi Raman andSangeeta Shanna: Technical Communication: Principlesand Pratics
OxfordUniversityPress, 2004
Rgagodie.R: Environmental Studies.FromCrisis to Cure,Oxford
UniversityPress, 2005

JayashreeSuresh and B.S. Raghavan Profess onal Ethics,S.Chan& Company

WCDampier Ltd, 2005. History of Science, Cambridge
UniversityPress.

AdrianDoff & ChristopherJones, : References:
L anguagei nUseUpperintermediate, sel f-study
workbook& classroombook,Cambridge
UniversityPress2000

K rishnaM ohan& M eenakshiRaman, : Effective English Communication, Tata Mc-
GrawHill,2000.
Fundamentals of Ethicsfor Scientists and

EdmundD.Seebaur& RobertL .Barry Engineers,OxfordUniversityPress, 2001

_ - Developing Communication Skills MacMillan
KrishnaM ohan& M eeraBanerji, : Indial td,2000.



RajendraPal & JSK oriahalli Essenti d sof busi nesscommuni cation,S.Chand

& CompanyLtd
SarahFreeman, StudyStrategies,OrientLongman,1978.
Meenambal T,UmaRMandKMuraU Principles of Environmental Science and

Engineering,S.Chand& CompanyL td,2005

Univer styExamination patter n
The question paper will have two parts.

Part A(Technical Communication)will cover Modules |,Il1andwillhaveawe ghtage of 50marks.

PartB(Social Sciences) willcover

ModulelllandM odul el V (Environmental Studi es)andwillhaveawei ghtagof 50marks.Part

AandPartBwill havetobeansweredinseparate answerbooks.

PartA

Uni versityexami nati onpattern

Q1-4shorttypequestionsof 5marks,2eachfrommoduleland 11

QIl-2questionsAandBof 15marksfrommodul el withchoi cetoansweranyoneQl 1 1-2

guestionsA andBof 15marksfrommodul el lwithchoi ce toansweranyone

PartB

Uni versityexami nati onpattern

QI-5shorttypequesti onsof 4marks,2from modul e 111 and3frommodul el V
QIl-2questionsAandBof 10marksfrom modul el I lwithchoi cetoansweranyone
QIl1-2questionsA andBof 20marksfrom modul el V withchoi cetoansweranyone.

110 COMPUTERPROGRAMMINGLABORATORY

1 Studyofascommands.Generalintroducti ontoappli cationpackages
2. Programmingusi ngcontrol structures& pointers.
3.Searching& sorting

4.Creati onanduseof databasesi nusoid tabl edatabasepackage
5.ProgrammingexercisesinC.

Note:50%marks isearmarked forcontinuous evaluation, and 50%marks forendsemesterexamination tobe
assessedbytwoexaminers.A candidateshal | secureaminimumof 50%
marksseparatel yforthetwocomponentstobel egibl eforapassinthatsubject.



111 ELECTRICALANDMECHANICAL WORKSHOPS
ELECTRICALWORKSHOP

1.0nelampcontrolledbyoneswitch
2.Seriesandparal lel connectionsoflamps.
3.Staircasawiring.

4.Hospital Wiring.
5.Godownwiring.

6.Fluorescent lamp.
7.Connectionof plugsocket.
8.Differentkindsojoints.

9. Transformerwinding.

10.Soled ringpractice.
11.Familiarization of CRO.

MECHANICALWORKSHOP

1)FittingShop.

2SheetMetd Shop

3)FoundryShop

4)WeldingShop

5)Carpentry Shop(Preli minaryexerci sesf orbegi nnersi nd I shops. Specificmodel smaybe
designedbytheteachers))

Introducti ontotheuseof concretemix.

Note:50%marks is earmarkedforcontinuous evaluation, and 50%marks forendsemesterreexaminationtobe
assessedbytwoexaminers.Acandidateshal | secureaminimumof50 %marksseparatel yforthetwocomponentsto
beel egibleforapassinthatsubj ect.



301ENGINEERING MATHEMATICS1I

MODULE 1

M atricesandV ectorspaces: Rankof matrix,Echelonandnormalform,  Solutions oflinear systems of
algebraic equations, Eigen values and Eigen vectors, Clayey Hamiltontheorem (nonproof).

V ector Spaces-Subspaces,-L i nearlndependenceofvectors-Linearspan-DimensionandBasis.

Linear transformations.

MODULEII

Fourier series and Fourier integrals: Fortierseries of Periodic functions- Euler formulae for
Fouriercoefficients-functionV KDY L QISHUL RGDUEL WUDU\SHUL RG-evenandoddfundtions-half

range expansions, Fourier integral, Fourier cosine and sine transformations, linearity
property,transformof derivati ves,convol utiontheOrem(noproof)

MODULEIII

Laplace transforms: Linearity property, transforms of elementary functions, Laplace transforms of
derivativesand integrals, differentiation andintegration of transforms, convolutiontheorem
(noproof)useof L apl acetransf ormsinthesol utionof initialvalue problems, unitstepfunction,

impul sefunction-transformof stepfunctions, transforms of Periodicfunctions.

MODULEIV

Vector calculus. Scalar and Vector point functions-Gradient and directional derivative of a scalar
point function- Divergence andCurl of avector point functions-their physical meanings.
Evaluation of line integral, surface integral andvolume integrals, Gauss’s divergence

theorem, Stoker’stheorem (No Proof of these theorem), conservative force fields, scalar potential.

TEXTBOOKS REFERENCE

Advanced engineering mathematics:R.K .Jain, S.R.K.lyengar,Narosa Publishers.

Advancedengineeringmathematics. C.R.Wilie& L.C.Barrett,Mgh

M athemati caltechniquesforengineers; Larry C And rews, Ronald CPhilips, Phi
&scientists Publishers

Advanced engineering mathematics: M.C.Potter, J.L.Goldberg Oxford Unversity Press

Higherengineeringmathematics.B.S.Grewa ,K hannaPublishers

TypeofQuestionsfor Univer sityExamination

QL1.Eightshortanswer questionsof5 markseachwithtwoquesti onsfromeachofthefourmodules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswereitherAor B.



302CHEMICAL ENGINEERINGI

M odulel

Materialbalance

Introduction to chemical engineering, basic chemical calculations-mole concept, methods of
expressi ngcomposition-mol efraction,wei ghtfraction,vol umefraction,concentrationofliquid solutions-
morality,modality ,normality,ppm.ldeal gasesandgasmixtures-ideal gas law,Amiga’saw,Dalton’ saw,
Henry’slaw,averagemol ecularwei ght,densi tyofgases,partial pressureand partialvolumecal culations.

Materialbalance in evolving chemical reactions and not in volving chemical reactions, simple calculations
involvingcycle,by passesandpurgesteams.
M odulel | Energ
ybalance
Energybal ance-heatcapacity,specificheatandenthal py,heat capacityofgasesatconstantpressure,heat
Capacityofgaseousmixtures,l atentheats,enthal pychangesaccompanyingchemi cal reacti onsstandardheatof
formationandstandardheatof combustion,standardheatofreaction.
Modulel 11
Chemical EngineeringThermodynamics
Chemi calthermodynami cs,fundamental conceptsanddefi nitions-typesofthermodynamicsystemsand properties-
closed,openandi sol atedsystem-intensi veandextensi veproperti es-pathandstatefunctions, first
lawofthermodynamics,secondl awofthermodynamics,entropy,changeinentropy,M axwellrel ations, heat
capacityintermsfentropy,equestionofstate ofgases,the principl eof correspondingstates,compression
andexpansionofflids-JouleT homas onexpansion. Gibbsfreeenergychange,equilibrium constant,effect
oftemperatureoneequilibrium constant.
M odulel V
M echanical operations
Solids: Propertiesofsolids,methodsofsizeanal ysi s-differentialandcumul ative,screening,
screeni ngequi pment,effectivenessof screens. Sizereducti onofsoli ds, typesofequipment-jaw
crushers,gyratorycrushers,hammermills,ballmill,powerrequirement,lawsofcrushing. Handling ofsolids-
principleofoperationofbeltconveyers,bucketel evatorsand pneumaticconveyers.
Fluids:Flowofsolidsthroughflui ds-maxi mumsettlingvel ocity. Sedimentation-L aboratorybatch
sedi mentati on,cal cul ationof areanddepthf orconti nuousthickeners.Princi pleof centrifugal separation.
Filtration:equipmentsforfiltration-plateandframefil terpress,rotarydrumfilter,constant pressureandconstant
rat filtration,filtermediafilteraids.
Text books: References:
1. W.L. McCabe, J.C. Smith & Peter Harriott, Unit Operations of Chemical Engineering, McGraw-Hill
2. K.V.Narayanan,Stoi chiometryand Process Calculations, Prentice-Hall of IndiaPvt.Ltd.
1. W.L.Badger & J.T .Banchero,| ntroductiontoChemi cal Engineering, T ataM cGraw-Hill
2. K.V.Narayanan,A Text Book of Chemical Engineering Thermodynamics,PrenticeHall I ndiaPvtLtd.
3. ChristeJ.Geankoplis, TransportProcessandUnitOperations, PrenticeHall India PvtLtd.
Type of Questionsfor Univer sityExamination

QL.Eightshortanswerquestionsof5 markseachwithtwoquesti onsfromeachofthefourmodul es. Q2toQ5:
TwoquestionsA & Bof15marksfromeachmodul ewithoptiontoanswereitherAor B.



303FLUIDMECHANICSANDFLUIDFLOWMACHINES

M odulel

Scopeoffluidmechanics- Dimensionsandunits-Definitionoffluid- Fluidproperties-density,
specificwei ght,pressure,viscosity,surfacetensionandcapill arity,compressibility-Rheol ogic
Classification.

Fluid Statics - Pressure at a point - Basic equation of fluid statics - Hydrostatic equations for
incompressi bleandcompressi bl efl ui ds-Hydrostaticforceonasubmergedpl aneandcurvedsurfaces-
Buoyancyandequilibriumofflootingbodies-Absol uteand gaugepressure-Pressure
measurementbymanometersandpressuregauges.

Modulel |
FluidKinemati csandFluidD ynamics-continuumL agrange anandEul eranapproaches -
Classificationof fluid motions- pathline,stream line, streak line, stream tube,one,twoandthree dimensional
flow, velocity field - acceleration of fluid particle in a velocity field-Continuity
equation(oneandthreedi mensional differential forms)-equationof streamline-streamfunction-
velocitypotentialfunction- circulation- flownet- fluiddynamics- equationsofmotion- Euler’s equationalon
gastreamline- Bernoulli’sequation- applications- venture meter,orifice meter,pitontube.
Dimensionalanalysis-Buckingham’ sPitheorem-applications-similaritylawsandmodels.
Modulel 11
I ncompressibleFl ui dFlow-V iscousflow-Navies-Stoke’ equati on(statementonly)-Shear stress,
pressuregradientrel ationship - lami narflowbetweenparall el plates-L aminarflowthroughcircul ar
tubes(HagenPoi seull e’s)-Hydraulicandenergygradi ent-flowthroughpi pes-Darcywei shachequation-
pi peroughness-frictionfactor-Moody’ sdi agram-mi norlosses-flowthroughpipes  inseries  andin  paralel-
powertransmission.
Boundarylayerflows,boundarylayerthi ckness,boundarylayerseparation —dragandliftcoefficients.
M odulel V
Fluidmachines:definitionandcl assifi cati on-exchangeofenergy- Euler’sequationforturbo machines-
headandspecificwork-componentsofenergytransfer-degreeofreaction.
Hydroturbines:definitionandcl assificati on-Franci sturbine-K aplanturbine- workingprinciple
—workdone-specificspeed-efficiency-performancecurveforturbines.
Pumps.definitionand classification- Centrifugal pump : workingprinciple,velocitytriangles,
specificspeed,efficiencyandperformancecurves-Reci procati ngpumps:workingprinciple,
Indicatordiagram andperformancecurves-cavitations i npumps-Rotarypumps.workingprincipleof gear
andvanepumps.
TextBooks Refer ences
1. Kumar,K.L.EngineeringFluid Mechanics, EurasiaPublishingHouse(P)Ltd,NewDelhi
(7" edition) 1995.

2. VasandaniV .P.HydraulicMachines-TheorandDesign, KhannaPublishers 1992

1.StreeterV.L.andWylieE.B. FluidMechanicsMcGraw Hill1983.

2. EdwardJ.ShaughnessyJr.IraM .K atzandJamesP.Schaffer.I ntroductiontoFluid

M echanicsOxfordUniversity Press2005.

3.Jagdish LaHydraulicMachinesM etropolitanBookCoDel hi

4.SomandBiswasl ntroductiontoF uidM echanicsandM achinery TataM cGraw Hill
TypeofQuestionsfor Univer sityExamination

QL1.Eightshortanswer questionsof5 markseachwithtwoquesti onsfromeachofthefourmodul es.
Q2toQ5: TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswereitherAor B.



304MANUFACTURINGPROCESSES

Modulel

EngineeringM aterial s -Cl assifi cati onProperti es-mechani cal thermal chemi cal andtechnol ogical .
IronandStedl -ProcessesandCl assifications.Non-ferrousmetals, processes, propertiesand use.Heat
treatment of steels- purpose andmethods.Processes-annealing, normalising,hardening,tempering.

Modulel |

Welding :-Introduction, weldabilityTypes of welding, Gaswelding, Arcwelding -
submergedarc, TIG,

MIG.Resistancewel ding,Soli dstatewel ding,El ectronbeamwel ding, L aserbeamwel ding.Oxygencuitti
ng.Heataffectedzones,Welddefects,| nspecti onofwel dedjoints.

Modulel 1

Metal Casting:- Pattern- pattern materials, types of patterns, pattern allowance, Moulding sands-
propertiesandcl assification.CoreandcoresandMouldingprocess.  Speciacasting methods-die cagting,
centrifugal casting, investment casting, dush casting.  Casting defects andinspection.

Modulel V

M etal Forming:-Mechanicalworking of metals. Hotworking, cold working. Methodsand process
ofralling,forgingandextrusion.

Machining:- Metal cutting, Orthogonal and Oblique cutting, Cutting tool materials.
Classificationof machine tools- lathe, shaper,millingmachine, drillingmachineand
Grindingmachine.Advancedmachiningmethods-ECM,EDM,USM,AJM.

TextBooks: Reference
1) S.KalpakjianandS.R.SchmidManufacturing Engineering and Technol ogy,Pearson
EducationAsia
2)P.C.Sharma,A TextBookof ProductionTechnology,S.Chand& Co,NewDelhi.
1)WeldingHandbook-Val.ltoV: AmericanWe dingSociety.
2)HeinLopperandRosenthd , Princi plesof M etal Casting
3)Chapman, WorkshopTechnologyVal.l, 11,111

TypeofQuestionsfor Univer sityExamination

QL.Eightshortanswer questionsof 5markseachwithtwoquestionsfromeachof thefourmodules.
Q2toQ5: TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer eitherAor B.



305ELEM ENT SOFMACHINEDRAWING

Modulel
Limitsfits&tolerances:1S919 code, cylindricafits,tolerancesmoles,standardpreferredsizes  and
fitshol ebaseddi mensioning, zymol ogyforform,locationand runoui, tilerankingforposition,
concentricity,location,roundness, perpendicul arityandrai nout.
(2sheets).
Modulel |
Drawingsofjoints: Wel dedj oi nts,types,wel dingsymbol s,drawingofwel dedmachi neparts
withdetail sofwel ding.
Brackets,blocks, baseplateandcrankshaft.
Pi pej oints; Coupl erj oints, ni ppl g oi nts,uni on,socketandspi got i ntegral flanged) oi nts and

hydraulicjoints. (6sheets)

Modulel

Screwed fastenings :Screwthread forms,vee and sguare threads, conventional representationof
threads,hexagonal headedboltandnut,squareheadedbolt, nutl ocking arrangements,various
typesof machi nescrewsandsetscrews,foundati onbal ts,l ockbol twithsgquareplate, ray bolt
andL ewisfoundationbaolt.(3sheets)

CotterandPinj oi nts: socketandspi gotjoints, gab andcotterjointforce angular rods,deeve
andcotterjoints knucklgjoint.(3sheets)

Textbooks; Refer ences

1) N.D.Bhatt :MachineDrawing,CharterPubli shingHouse,Anand
2) P.I.Varghese& K.C.John:MachineDrawing:
3) P.S.Gill . GeometricDrawing,K ataria& Sons,Ludhiana
4) Parkinson : FirstyearengineeringDrawing,Pitman,London
5) K.R.Hert : EngineeringDrawingwithproblemsandsol utions ELBS



306 PRINCIPLESOFSAFETY MANAGEMENT

Modulel

I ntroduction-Safety—Goal sof saf etyengi neering.Needforsaf ety. Saf etyandproductivity

Definitions: Accident, Injury, Unsafe act, Unsafe Condition, Dangerous Occurrence, Reportable
accidents.Historyof safetymovement. T heorgiesof accidentcausation

Safetyorganization- objectives,types,functions,Roleofmanagement, supervisors,workmen,unions,
governmentandvol untaryagenciesinsaf ety. Safety policy.Safety Officer-responsibilities,authority. Safety
committee-need,types,advantages

Modulel |

AccidentpreventionM ethods-Engineering,EducationandEnforcement.

Saf etyEducation& Training-Importance,V arioustrai ningmethods, Effecti venessoftrai ning,
Behaviororientedtrai ning. Communication-purpose,barriertocommunication.

Housekeeping: Responsibilityof managementandempl oyees.A dvantagesof goodhousekeepi ng.5sof
housekeeping.

Work permits system-objectives, hot workand cold work permits.Typicalindustrialmodel sand
methodology.Entryintoconfinedspaces.

Modulel I |

MonitoringSafetyPerformance: Frequencyrate,severityrate,incidence rate,activity rate.
Costofaccidents-Computationof Costs-Utilityof Costdata. Plantsafetyinspectiontypes,
inspectionprocedure. Saf etysamplingtechniques.Jobsafetyana ysis(JSA), Safety surveys,
Safetyandits. Safety| nventory Technique.

Modulel V

Accidentinvesti gation-Why?WhenWhere2Who?& How?.Basics-Man-

Environment& Systems.Processof I nvestigation- T ool s-DataColl ection-Handlingwitnesses-Case study.
Accidentanal ysis-Analytical Technigues-SystemSafety-ChangeAnalysis MORT-MultiEvents
Sequencing-TOR.

TextBooks. Refer ence:

1)N.V .Krishnan,SafetyM anagementinindustry, Jaico PublishingHouse, 1997
2)RonaldP.Blake,Industrial Safety:, PrenticeHall,NewDelhi, 1973
3)DavidL.GoetschOccupational SafetyandhealthPrenticeHall
4)TedS.Ferry,ModernA ccidentl nvestigationandAnalysis,JohnWiley& Sons.

1)WillieHammer,Occupational Safety M anagementandEngi neering, PrenticeHall
2)AlanWaring,SafetyM anagementSystem, Chapman& Hall

3)JohnV.Grimaldi andRollinH.SimondsSafety Management, AlllndiaTravelerBookSeller, Delhi.
4)AccidentPreventionManual forl ndustrial Operations: National Saf ety Council ,Chicago

{Ouestiongfor Univer sityExaminati

QL.Eightshortanswer questionsof5 markseachwithtwoquesti onsfromeachofthefourmodul es.
Q2toQ5 : TwoguestionsA& Bof15marksfromeachmodul ewithoptiontoanswereitherAor B.



307/MACHINESHOP

Introduction toL athe: Spindle drive -work holding devices -types of Lathe tools -tool holders-

tool movement-sel ectionof speeds. Feedanddepthof cut-useof cuttingcoolants

-Principle ofthreadcutting -V -thread and Squarethread -thread standards-cuttingtool

Types —grindingof tools-selection of cuttingspeeds.Exercises.Exercisesinvolving

cylindrical turning, Taper, Turning,Facing, Shoulder turning and curve turning -thread cutting.

Introduction to machinetools like horizontal milling machines, vertica milling machines,
g otti ngandshapi ngmachi nes,workhol dingdevi ces-spindl edrives-millingcutters-gearmilling-surface
dot milling-indexing head-simple and differential indexing-grindingwhes! -
specifi cationandsel ecti on-drillingandreami ng-capstanandturretl athes-ideasof tool layout.

Exercise :Exercisesonlathe-curveturning ,multistarthread,drilling andboring,interna thread.
Exerciseson milling machines - surface milling and slot and keyway milling, straddle
milling,machiningofspurandhdlical gears.

Exercise son-Shaperandd otti ng-machi ni ngof planeandbevel surfaces-keywayandd ot
machi ning,exerci sesondrillingandreami ng,surfacegri ndingandtool grinding.

References:
1) Productiontechnology ‘HMT
2) Tool Engineer’shandbook : ASTME

3) Burghardt,AxlleredandAnderson,M achinetool operationsl& 2
4) B.L. Boguslavsky, Automatic andsemiautomaticl athes,Peasepublications.
5) Fundamental soft tooldesign : ASTME

Note:  50%marksi searmarkedforconti nuouseval uation,and50%marksforendsemester
examinationtobeassessed bytwoexaminers. Acandidate shall secure a minimumof
50%marksseparatel yforthetwocomponentstobeel egible forapassinthatsubject.

308FLUIDMECHANICS ANDMACHINERYLAB

Study of pipefittingsand studyof devi ces usedformmeasurement of pressure,vel ocity, rateofflow,
M etacentrichei ghtandradi usof gyrationoffl oatingbodies.
Experimental verificationof Bernoulli’ stheorem.

Steadyflow through pipes -determination of friction factor and Reynolds’snumber.
Determinati onof thel osscoefficientsforpi pefittings.

Hydrauliccoefficientsof mouthpieces,nozzlesandorifices.

Calibration of Venturameters, orificemeters,nozzleandbendmeters. Force

duetoi mpactofjetsonvanes.

Performance characteristics of centrifugal pumps at constant speed.
Constantheadcharacteristicsof Francisturbine.

Performanceof hydraulicram.

Note:50%marksi searmarkedforcontinuouseval uation,and50% marksforendsemester
examinationtobeassessedbytwoexaminers.A candidate shall secureminimum of 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.



401ENGINEERING MATHEMATICS1II MODULEL
ComplexAnalyti cfunctionsandconformal mapping:curvesandregionsin thecomplex plane,
complexfunctionslimit,and  derivative,anayticfunction,Cauchy-  Riemannequations,Elementary
complexfunctionssuch as powers,exponentia function,logarithmic, trigonometricand
hyperbolicfunctions.
Conformal mapping: Linearfactionaltransf ormati ons, mappi ngbyel ementaryfunctionlikez? €, sin
z,cosz,sinz,andCos hz,Z+1/Z

Modulel |

Complex integration:Lineintegral,Cauchy’sintegraltheorem,Cauchy’sintegral  formula, Taylor’s
series, Laurent’s series, residue theorem, evaluation of real integrals using integration
around unit circle, around the semi circle, integrating contourshaving poles, on thereAlexis.

Modulel

Partia differential equations.

Formulationof partia differential equations.

Sol utionsof equati onsof theformF(p,q)=0,F(x,p,q)=0,F(y,p,q)=0,F(z,p,q)=0F1(x,p)= F2
(y,9),Lagrange’sformPp+Qg=R

Linearhomogeneouspartid differentia equati onswithconstantco-efficient

Modulel V

Vibratingstring:onedi mensi onal waveequation,D’ Alembert’ ssol uti on,sol uti onbythemethod

of separationofvariables.

One dimensional heat equation, solution of the equation by the method of separation of variables,
Sol utionsof L aplace’sequationoverare ctangul arregi onandaci cul arregi onbythemethodof
separationofvariables.

TEXTBOOKS
Advanced engineering mathematics: R.K.Jain, SR.K.lyengar,Narosa Publishers.
Advancedengineeringmathematics. C.R.Wilie& L.C.Barrett,Mgh

REFERENCES

AdvancedEngineeringM athemati csErwinK reyszig,Wil seyEastern

ComplexV arigbles& ApplicationsChurchill R.V..MghPublishers.

Advanced engineering mathematics M.C.Potter, J.L.Goldberg Oxford University Press

Higherengineeringmathematics B.S.Grewal .K hannaPublihser
Type of Questions for University Examination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquestionsfromeachofthef our modules. Q2toQ5 :
TwoquestionsA & Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



402CHEMICALENGINEERINGI |
M odulel
Heattransfer
Heat transfer byconduction, steadystateconduction,Fourier'slaw,heattransfercoefficient,heat exchangers-
shell and tube heat exchangerand double pipe heat exchanger,LMTD, individualheat transfer coefficient,
overal heat  transfer  coefficient, heat  transfer by  convection-natural convection,
forcedconvectioninlaminarandturbul entflow(el ementaryideas).Radiationheattransfer-lawsof
radiation.Evaporators —heattransferinevaporators,si ngleeffectevaporatorcal cul ations, typesof evaporators
Modulel |

Masstransfer
Principles of mass transfer, Fick's law of molecular diffusion, diffusion in solids and liquids. Distillation —
relative volatility,smpledistillation,steamdistillation,di still ationwithreflux, princi pl eof

i sotropicandextractiveinstillationM cCabeT hiel emethodofcal cul ati onof numberoftheoretical

stages,total ,minimumandoptimumflux.

Absorption,equilibriumsol ubilityof gasesi nliquids, plateandpackedcol umns,packingmaterial s.

ModulellIMa

sstransfer

I ntroductiontodrying-equilibriummoistureandfree moisture, critical moisturecontent,boundandunbound water,
rateofdryingcurves, dryingeguipments-traydryers, tower dryers, rotarydryers,fluid-beddryers,spraydryers.
Principle of liquid-liquid extraction, liquid-liquid equilibrium, equipment for liquid extraction - mixer

Settlers, gpraytowers, Bollmannextractor.Solid-liquidextraction-simpleleaching, ma or
equipmentsforsolid-liquidextraction

M odulel V
Chemical reactionengineering
Classification of reactions,variabl esaffecti ngrateof reaction,definitionofreaction rate.Kineticsof

homogeneousreactions-concentration pendent termofarateequation,temperatruedependenttermofa  rate
quation,theoriesofreaction-collisiontheory,transitiontheory, Arrheniusequation. | nterpretationof

ratedatai nconstantvolumebatchreactors. Ideal reactors-theconceptofideality,des gnexpressionsfor
batch,tubularandstirredtankreactors.Elementaryideasaffron-i deal reactorperformance,residencetime
distribution.

Text books
1.W.L. McCabe, J.C. Smith & Peter Harriott, Unit Operations of Chemical Engineering, McGraw-
HillBookCo,
2.0. Levenspiel,Chemical Reaction Engineering, John Wiley & Sons,
Refer encebooks
1.W.L.Badger& J.T.Banchero,IntroductiontoChemical Engineering, T ataM cGraw-Hill
2.RobertE.Treybal ,MassTransferOperations,M cGrawHill
3.Christed.Geankoplis, TransportProcessand UnitOperations,PrenticeHal || ndiaPvtL td.
4. LannyD.Schmidt, TheEngi neeringof Chemical Reactions,OxfordUniversityPress, 2005.

Type of QuegtionsforUniversityExamination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquestionsfromeach thefour modules.
Q2toQ5: TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswereither Aor B.



403STRENGTHOFMATERIALS

MODULEI:

SimpleStressandStrainandPrincipal Stresses

Axialandshearstressesandstrai ns-€l asticity, Hook'sl aw-Factorof safety, Steppedbars,

Barsof uniformlyvaryingcross-sections-L ateral Strai n-Poi sson'sratio-V olumetric strain-

€l agticconstantsandtheirrigati onships- stressesincompositebarsduetoaxial oadingand
temperature. Strai nenergyduetoaxi all oad-stressesduetoi mpactandsuddenl yapplied loads.

Stateof stressatapoi nt-Normal andtangenti al stressesonagi venpl ane-Princi pal stressesandtheirpl anes,
planeof maximumshear-M ohr'scircleof stresses.

MODULE II:

ShearForceandBendingM oment

Rel ationshi pconnecti ngintensityofl oadi ng,sheari ngforceandbendingmoment; Shearforceandbending
momentdiagramsforcantilever,simplysupportedandoverhangi ngbeamssubj ectedtoconcentratedi oad
andUDL -maximum bendsmomentandpoi nttocontraflexure.

Theoryofsimplebending-assumpti onsandlimitati ons-Derivationofbendi ngf ormul aandits
applicationstoengineeringproblems

MODULEIII:

Deflectionof BeamsandT hinandthickwal ledstructures

Differentia equationoftheel acticcurve.S opeanddef| ectionofbeamsbymethodof successive
integration,M cCaud ey’smethod.

Hoopandlongitudinal stressesinthe walledcylindrical andspherical shell ssubj ectedtointernal
pressure-Changesi ndimensi onandvolume; ThickCylinders-L ame quations,
shrinkfit,compoundcylinders,wirewoundcylinders.
MODULE IV:
TorsionandColumns
T heoryoftorsionandassumptions- T orsionof solidandhollowcircul arshafts-Powertransmission,strength
andstiffnessof shafts. Closeandopencoiledhelical springs.
Theoryofcolumns-bucklingandstability,bucklingoflongcolumns,Eul er'sFormul a, L ongcolumnswith
differentsupportconditions.
Textbook:

1. Gere,M.J."Mechanicsof M aterials', ThomsonL earning.

2. Subramanian,R.“Strengthof M aterial s”,OxfordUniversityPress,2005.

Refer ences:
1 Popov,E.P.," Analysisof Structures,” K hairnaPublishers, 1985.
2. Vazirani,V.NandRatwani,MM," MechanicsofMaterials',PrenticeHall,1982.
3. Ramamurtham,S.," StrengthofMaterials',DhanpatRai & Sons, 1974.

TypeofQuestionsforUniversityExamination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthef our modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



404FIREENGINEERING-I
MODULE-|

Introduction- temperature, heat, specific heat, flash point, fire point, ignition, combustion; Ignition- pilot
ignition, spontaneous ignition, ignition sources, Types of combustion-rapid, spontaneous,
explosion;Productofcombustion-flame, heat,smoke,firegases Development tofire-incipient,
smoldering,flameandheatstages; Diffusionflames-zones ofcombustion, shouldering combustion,
characteristics of diffusion flame; Premixed flames-burning velocity, limits of flammability, explosion
and expansion ratios, deflagration and detonation, characteristics of premixed flame; Explosion-
physicalexplosion,chemicalexplosion;Special kinds of combustion-Flash fire, Pool fire, Deepseatedfire,
Spoillver,Boilover,Slopover,Dustexplosion,BLEVE,UV CE;Classificationof fire basedonmaterial.

MODULE-11

Spread of flames in solids and liquids, linear and three dimensional fire propagation; Smoke -
constituentsofsmoke,quantityandrateof productionofsmoke,qualityofsmoke,smokedensity,visibility
insmoke, princi pl esof spreadingquantityof smoke,smokemovement; Pressuri zationmodelingof
smokemovement; Toxicity ofsmoke-  effectofharmfulagentspreventing escapeandcausinginjuryor death-
CO,CO,,Nitrogenoxide,Shulphardioxide.

MODULEIII

Use and maintenanceof fire Service Equipments-Hydrantsand stand pipes, Hose reels-hose fittings- coupling,
Branches, Branch holders, Radial branches, Monitors, Nozzles, Collecting heads, suction, hose fittings,
adopters and ramps. Introduction to fire fighting vehicles and appliances.- Pumps, primers. Crash
tenders, rescue tenders, hydraulic platforms, turntable ladders, hose laying tenders,
controlvans fireboats.L adders-featuresoextension ladders,wheel sescape,hookladder turn-table, Snorkel, safety
devices, uses and maintenance. Small gear and miscellanea useequipments’-General purpose tools
andequipment,Lampsandlighting sets. Ropes andLines-Types-wireandrope lines
usedinfireservice.Useandtesti ngoflines knots,Bendsandhitches,General ropework.

MODULEIV

Fire hydraulics: Briefed planetstream, pressurel ooser gainbecauseofelevation,static
flowandhydraulicpressures, suction,drafting,frictionloss.Advantages ofmultiplelines.Discharge capacitiesof
nozzleson hoselines. Nozzlereaction.Pressuredifferentialfire groundhydraulics:- method of determiningflow
and direction loss; standard nozzle pressures;,GPM method Application of GPM method for hand lines,
multiple hose lines, master stream appliances, stand pipes and appliances, conversionof various hose sizes,
small lines, unequal discharge pressure, back pressure, unequal hosediameters.

TextBooks
1. Ron Hirst, “UnderdownsPractical Fire Precautions”, Gower PublishingCompanyLtd., England,
1989.
2.HMSO,“Manualof Firemanship 1to13”,
3.JainV.K.,“FireSafetyinBuildings’,NewAgel nternational (P)Ltd.,NewDel hi, 1996
4.JamesFCassey, “Fireservicehydraulics”,
Refer enceBooks
1.GuptaR.S.“AHandBookofFireTechnology”.
2.KevinCassidy,“FireSafety andlossPrevention™.
3.NFPA “FireProtectionHandBook”.
4.NSC,“AccidentPreventionM anual forlndustrial Operation”
5.PanchdhariA.C.,“Managementof Fire”.

Typeof QuestionsforUniversityExamination

Q1. Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.



40405ELECTRICALTECHNOLOGYAND
SAFETYINELECTRICALSYSTEMS
M odulel

Construction andPrincipleof operationof the cmachines-e.m.fequationof generator-useof interlopes-
characteristicsof shunt, series and compoundgenerators- startingand speed control —lossesandefficiency.
ConstructionandPrinci pleofoperati onofsinglephasetransf ormers-e.m.fequation-phase diagrams-
equivalentcircuit-regul ation-lossesandefficiency.

Protective relays - Requirement of relay - types of protection - classification - distance relay,
differentiarelay,staturelays.

Modulel |

Synchronousmachi nes-types-e.m.equation- windingfactors-armature reactionandl eakage
resistance. Synchronousmotor-methodsof starting-applications.

Induction Motors - Construction and principle of operation - equivalent circuit - Torque - slip
characteristics-methodof starting-applications.

Circuitbreakers  -function of switchgear-arcphenomenon-initiali zationofanarc-arc interruption-
recoveryvoltageandrestripingvoltage-M CBandEL CB. Faultsinpowersystems- causes-types.

Modulel Il

Fuses-types-sel ection-advantagesanddi sadvantages.

Grounding - neutral grounding - solid grounding - resistance grounding - arc suppression coil grounding.
Equipment grounding forsafety - grounding substation -grounding of line structure. Earthling

Effectofel ectricandmagneticfiel ds-Humansaf etyaspects- eff ectofcurrentandvol tageonhuman beings-

typicalV -I characteri sticsof skin-El ectricshocksandtheirprevention.

I nsulation-classesofinsul ation-FRL Simul ation —continuitytest.

M odulel V

Safetyduringinstall ationof plantandequi pment. Saf essequences i ninstallation —riskduring installation.
Safetyduringtesting andcommissioning. Testonrelays — protectionandinterlock systems forsafety.
Hazardouszones —classificationof hazardouszones. Intrinsicallysafe and explosion

proofel ectrical apparatus. Sel ectionof equi pmentsinhazard subarea.

Electricalfires- hazardsof staticelectricity. Safeproceduresforel ectrical maintenance-Statutory
reguirements. Safetyprovisionsinl ndianElectricityAct& Rules.

TextBooks
1. H.Cotton:Electrical Technol ogy,Wheel erPublishingCompany, 1983.
2. Swan.H.W:Electrical Safety
Refer enceBooks
1. S.L.Uppal:ATextbookofEl ectrical Engineering,K hannaPublishers,Del hi..
2. NSC,Chicago:AccidentPreventionManualfor Industrial Operations
3.M.G.Say:Electrical EarthingandAccidentprevention
4. S.Rao,and H.L.Saluja: Electrical Safety,Fire EngineeringandSafetyM anagement,
KhannaPublishers,Delhi.
5.Indian ElectricityAct& Rules.
TvpeofQuestionsforUniversityExamination

QL. Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.



406 FIRSTAIDAND EMERGENCYPROCEDURES

Modulel

AimsandObjectives. FirstAidprinciples—Rol eofthefirstai der-sequenceofactiononarrival  at  scene.
Vitasigns-breathing -pulse.  Introduction to thebody-basic anatomicalterms-body cavities-head-
cranium-thorax-abdomenandpelvis.

Biomechanics —Structureandfunctionsof muscul oskel etal systems,tendons,ligaments,facia,

bone, muscles,j ointsandbas cmechanisms.

The respiratorysystem-respiratoryfailure-asphyxia-abdominalthrust in Heimlich

man oeuvre.Chestinj uriestypes-fracturedribs -pneumothrox-haemothrox.

Modulel |

Thenervoussystem-functi ons-components-brai n-cerebrum-cerebellum-medulla oblongata-cerebra -
spinal fluid-spinal cord-autonomic nervous system. Unconsciousness-causes-level of
consciousness-management of unconscious casualty- problems of unconsciousness.Fainting-
recognition-management-aftercare. Diabetes- hypoglycemia-hyperglycemias-management. Seizures
(epilepticfits,convul sions) features-management,stroke. Headinj uries-fracturesofthebase-

vaultandsi desof skull.

Modulel 11

The circulatory system-heat attack-chest compression- CPR

Shock-causes-s gnsandsymptoms- managementof shock.

Eye-eye injuries-foreignbodyineye-eye trauma-corros ve chemicalineye-arceye.Woundsbl eeding-
classification-typesofwounds-caseofwounds-bl eedingfromspecial sites.

Modulel V

Fractures—classificati onoffractures-princi plesofimmobili zation—sprainsand did ocation.Broad
andnarrowf ol dbandages-handbandages-dings.

Theskin. Burns-rule ofnines-pure thermal burns. Electric burns. Chemical burns.
Radiationburns.Coldburns.

Poisoning.Physi calfitness. Lifting-casua tyhandling. Useof stretchers.

References:

1)Manud offirstaidtotheinjured :St.JohnA mbul anceA ssoci ati on.
2)Firgtai dtextbook : AmericanNational RedCross
3)Manuadof Firstaidingtruction : USBureauofMines

4)V.V.Yudenich,  AccidentFirstAid,MirPublishers,Moscow

TypeofQuestionsfor UniversityExamination

Q1.Eightshortanswerquestionsof 5markseachwithtwoguesti onsfromeachofthefour modules. Q2toQ5 :
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



407STRENGTHOFMATERIALSLAB

Standardtens ontestonM . SousingU. T.M andasuitabl eextensometer
TorsontestonM.SpecimenDou
blesheartestonM.Srod
Impact Tests-IzodandCharpy
Hardnesstests-Brinnel,VickersandRockwel | hardnessT est onsprings
Testsonwood

1 Hexuraltest(b) Compressiontest
Compressivestrengthof masonryunits

(Q)Bricks  (b)Stone(c)hallowbl ockunits
Fati guetest

Strut test

Verificationof ClerkMaxwell's |awofreci procal deflection anddetermination of Y oung's
Modulus.

Note: 50%marksi searmarkedforcontinuouseval uation,and 50% marksforendsemester
examinationtobeassessedbytwoexaminers. A candidate shall secure minimum of 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.



408ELECTRICALTECHNOLOGYLAB

1. VerificationofKirschoff'sLaws

2. Veificationof SuperpositionT heorem

3.StudyofB.H.CurveonC.R.O

4. MeasurementofpowernapA.C.circuitby3ammeterand3voltmetermethod
5.L oadtestonad.c.seriesmotor

6.Speedcharacteristicsofthe c.shuntmotor

7.RegulationofaT ransformer

8.L oadcharacteristi csof a3phasei nductionmotor

9.Studyofprotective relays andcircuitbreakers.

10.Studyofinsulationtestingandgroundtesting.

Note: 50% marksisear marked for continuous evaluation, and 50% marks for end semester examination
to be assessed by two examiners. A candidate shall secure minimum of 50%marks separately for the two
components to bee legible for a passin that subject.



501ENGINEERING MATHEMATICSIVMODULE1
Probabilitydistributions:randomvariables(di screte& continuous), Probabilitydensity,
Mathemati cal expectation,meanand varianceof aprobability distribution,binomial
distribution, Poisson approximation to the binomial distribution, uniform distribution, normal
distribution.
Curvefitting: methodofeastsquares,correl ationandregression,linesofregression.

Modulel |

Samplingdi stributi ons: Popul ationandsampl es,thesamplingdi stributi onofthemean
XQNQRZQNQRZQWKHVDPSOLQIGLVWULEXWLRQRIWKHPHDQ WKHVDPSOLQJGLVWULEXWLRQRIWKHvariance, point
estimation,interval estimation,testsof hypotheses, null hypotheses and

Significancetests,hypotheci sconcerningonemean, typel andtypel | errors,hypotheses
concerningtwomeans. T heesti mati onof variances: Hypothesesconcerning onevariance-
Hypothesesconcerning two variances.

Modulel 1

FinitedifferenceOperators:

Newton’sForwardandBackwarddifferencesi nterpol ationpol ynomial s,central differences,
Starlingscentrd differencesi nterpol ationpol ynomial .Lagrangei nterpol ationpol ynomial,
divideddifferences,Newton’sdivideddifferencesinterpol ationpol ynomial.

Numerical diff erentiation: Trapezoi dal andSi mpson’ srul es,compoundedrul eserrorsof

I nterpol ati onandi ntegrati onformul ae. Gaussquadraturef ormul ae(Noderivati onfor2point
and3poaintformul ag)

Modulel V

Numeri cal sol utionsof ordi narydifferential equations. Tayl orseriesmethod,Euler’ smethod,
modifiedEuler’s method, Runge-K uttaformul aed"orderformule

Numerical sol utionof boundaryval ueprobl ems: M ethodsoff invite differences finitedifference
methodsforsol vingL apl ace’ sequati oninarectangul arregion, finitedifferencesmethodsfor
solvingthewaveequati onandhestequation.

TEXTBOOKS:

ProbabilityandStati sticsforEngineers: IrvinMiller& FriendPrenticeHallOf India
Numerica M ethods: S.S.Sastry, Phi Publishers.

REFERENCES:

NumericaMethods. P.Kandaswamy.K.Thilagavathy, K.Gunavathy, S.Chand & Co.
Probability,RandomV ariablesandStochasti cProcesses A.Papoulis, M ghPublishers

Typeof Questionsfor Univer sityExamination

Q1Eightshortanswerquestionsof 5Smarkseachwi thtwoquestionsfromeachofthefour modules.
Q2toQ5: TwoquestionsA& Bof15marksfromeachmodul ewithoptiontoanswer either Aor B.



502CHEMICALENGINEERINGI 1

M odulel
I norgani cchemicaltechnology
Chloe - akali industries-soda ash-caustic soda-chlorine-hydrochloric acid. Manufacture of sulphuric acid.
Phosphorousi ndustries-phosphoricacid-wetprocessphosphoricacid, electricfurnace

Phosphoricacid, singlesuperphosphateandtriplesuperphosphate.Nitrogenousi ndustries-ammonia,
nitricacid,urea,ammoniumsul phate, ammoniumphosphate.
(Onlytheprocessescurrentlyinuseinindustriesneedbecovered)
Modulel |
Organi cchemicaltechnol ogy

M anufacturingprocessesforpul pand paper,sugar,industrialal coholbyfermentation-absolute  alcohal,
beers,wines,oilsandf ats,soapsanddetergents,agrochemi cal s,i ntroductiontopol ymers,syntheticrubbers-
SBR,neoprene,urethanerubbers.
(Onlytheprocessescurrentlyinusei nindustriesneedbecovered)

Modulel 11
Bioprocessengineering
Anoverview of traditional and modern applications of biotechnological processes, outline of an
integratedbioprocessandthevarious(upstreamanddownstream)unitoperationsinvolvedin
bioprocesses,general requirementsof fermentationprocesses,typesoffomentersandbioreactors,auxiliary
instrumentation of bioreactors, main parametersto be monitoredandcontrolled

infermentati onprocesses,Enzymes-mechani smofenzymeaction,introductiontoenzymekinetics,Michaglis-
Menten kinetics,methodsofenzymei mmobilization.

M odulel V
Chemical plantdesignandeconomics

Processed signdevelopment- typesofdesigns,feasibilitysurvey,preliminarydesign,flow diagrams, piping
and instrumentation diagram, batch versus continuous operation, factors in equipment scale up and
design, equipment specifications.General design considerations- plant location,selectionof plant site,
plantlayout.Detailedengineering- mechanical,structural ,electrical and instrument designs. Capital cost
estimates - fixed and working capital, cost escalation, cost

indexes, esti mati ngequi pmentcostsbyscali ng. Sel ectionof material sforchemical plantconstruction underordenary
temperatureandpressureandhi ghtemperatureandpressureconditions.

TextBooks
1. M.GopaRao&M.Sittig(Eds),Dryden’sOutlinesof Chemical Technology,AffiliatedEast
WestPress

2. MichaelL. ShulerandFikretKargi,BioprocessEngineering: Basic Concepts,Prentice-Hallof India,2002.
Refer enceBooks
1. Max S.PetersandK lausD.Timmerhaus,Plant Design and Economicsfor Chemical
Engineers,M cGraw-HillBookCompany,2004.
2.G.T.Austin(Ed), Shreve’ sChemical Processl ndustries, McGrawHillBookCompany

TypeofQuestionsfor Univer sityExamination

QL1.Eightshortanswerquestionsof 5markseachwithtwoguesti onsfromeachofthef ourmodul es. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul e withoptiontoanswer either Aor B.



S503PRINCIPLESOFENGINEERINGDESIGN

MODULEI
I ntroductiontodesi gn-stepsi ndesign-designfactors-practical considerationsindesign- theorison failure-

stressconcentration-considerati onof creepandthermal stressindesign.
Detachablgjoints- design of screws- thread standards- thread stress- pre-loading of bolts- externa
loadwithpre-load-fati gueandshockloading- Typesof keys-typesof pins-desi gnof cotterandpin joint.

MODULE2
RivetedJoints-stressesi nrivetedjoints-
designofrivetedjointssubj ectedtocentral & eccentricloadspoil erandtankjoints-structural joints.

Weldedj oints-typesof weldedjoints-designof weldedjointssubjectedto axial ,torsionandbending loads.

MODULES3

Springs-stressesi nhelical spring-defl ectionofheli cal compressionandextensi onSpring-springssubj ected

tofati guel oading-concentricandhelical torsionspring -critical frequencyof springs-leaf springs-designof
automotivel eaf springs.

Power Shafting- Design for static loads- combined stresses- design of shaft for strength and deflection-
axialloadonshaft.

MODULE4
Designofcylindrical  andsphericalvesselsforinternalandexternalpressures-  designofheadsand  enclosures-
tallvessel s-supportsforvessel s-nonstandardflanges-pipelinedesign.Designof storage tanks.

REFERENCE

1.JosephEdwardShingley,M echanical EngineeringDesign
2.V .1.Doughite,Designof M achineelements
3.J.Myatt,MachineDesign
4.L.E.BrownellandB.H.Y oung,ProcessEquipmentDesign
5.M.V .Joshi,ProcessEquipmentDesign,
6.1S2825:1969-Codeforunfiredpressurevessel s(tobepermitted forexamination)
7.DesignDataBooks(tobepermittedforexamination)
1Prof.B.R.Narayanalyengar& Dr.K.Lingaiah

2PSGTech.

3.Prof.Mahadevan

Type of Questions for Univer sity Examination

Q1.Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2 toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.



504FIREENGINEERING-I1

MODULEI

Effectoftemperature ontheproperties ofstructuralmaterials-concrete,steel,masonryandwood; Behaviorof
non-structural  materials on fire- plastics, glass, textile fibers and other house hold materials;
Determination  of  combustibility by fire tube method; Brief description on
noncombustibilitytestandclassificationofflamespredate  ofmaterialsas per  relevant  standards(BIS).
Compartmentfire-factorscontrollingfireseverity,ventilationcontrolledandfuelcontrolled  fires;  Spreadof
fireinrooms,withinbuildingandbetweenbuildings..

MODULE2

Experimental deter mi nationof fireresistance-typesoffurnaces;Approximate methodsfor calculating the fire
resistance of structural elements- Schematic diagrams, influencing factors; Concept of static, thermal
engineering and experimental methods for the calculation of fire resistance;Principle of the cal culationof
the fireresistance limits of structures-coefficientof fire

resi stance, fireduration; A pproxi matecal cul ationoftherequirkedfireres stanceforabuilding.

MODULES3

Firearea-cal cul ationofbuildingfirearea,subdivisionof fireareasinl ndustrial,ResidentialandPublic
buildings; Fireseparationbetweenbuilding-principles of cal cul ationof safedi stance.
Designprinciplesofire-resistant wallsand ceilings; Fireresi stantscreens-solidscreensandwatercurtains,
Localbarriers;First oppedareas-inproof,infire areas and inconnecting structures;
Firedoors-Lowcombustible, Noncombusti bl eandSpark-proof doors; suspensionofdoors; Air-tightsealingof
doors, Specification, testandperformancecriteriaof Plate, M etal coveredandRol lingtypefired rsasper
relevantstandards(l Sl).

MODULE4

Fabricatedfireproofboards-calciumsilicate, Gypsum,V ermiculite,andPerliteboards;Fire

protectionof structural el ements-Wooden, Steel,RCC,andPlasticstructures,

Reparabilityoffiredamaged structures-Assessmentofireseverity,Assessmentofdamagetoconcrete,
steel,masonryandti mberstructures,Assessmentoffeasibilityof repair; Repairtechni quesrepairmethodsto
reinforcedconcreteCol umns,beamsandd abs,Repairtosteel structural members,Repai rtomasonry structures.

TextBooks
1 Roytman M. Y a., “Principles of Fire Safety Standards for BuildingConstruction”, Amerind
PublishingCo.Pvt.Ltd.,NewDelhi,1975
2. Smith E.E. and HarmathyT.Z.(Editors),“Design of Buildingsfor fire safety”, ASTM Special
Publication685,AmericanSocietyfor T estingandM aterials,Boston,U.S.A.,1979.
3. E.GordenButcherE.G.andParnell A.C.,“Designingoffire safety”, JohnWileyandSonsL td.,
NewY ork,U.S.A.,1983
Refer enceBooks

1.MarchantE.W.,"“ACompleteGuidetoFireand Building”,
2.AdamandCharlesBlack,“FiresafetyinBuildings”,
3.HM SO, “Fireprotectioninfactorybuilding”,
4. BIS, “1S-12777-Fire safety-flame-spread of products- M ethodfor classification, Bureauof Indian
Standards,NewDel hi, 1989.
5. BIS,“1S3614(Part-1)-Specificationoffirecheckdoors-part1:Plate,metal coveredand
rollingty pe”Bureauof| ndianStandards,NewDel hi,1966.
6. BIS,“1S3614(Part-2)-Specificationof metallicandnon-metallicfirecheck doors-part2:
Res stancetestandperformancecriteria,Bureauof| ndianStandards,NewDel hi,1992.

Type of Questions for Univer sity Examination

QL.Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2 toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.



S05PRINCIPL ESOFINDUSTRIALMANAGEMENT

MODULE |

Organization:  Conceptoforganization , characteristics  oforganization,elementsoforganization,
organizationalstructure, organizationcharts, Types of organization-line &staff organization, functional
organi zation,project organization,matrix organization,

Management: Functions, Evol utionofmanagementtheory, Princi plesof scientificmanagement,

MODULEII

Personnel Management: Motivation theories, L eadership theories and models, Recruitment and
training,laborturnover,operatortraining,

W agesandl ncentives:featureofwages,timeandpiecerate,incentiveplans,proof
itsharing.Jobevaluation,Merit ratingmethods-factorsof comparisonandpointrati ng-defects.

Industrial Rel ations:industrial disputes,collectivebargai ning,tradeunions,workers’participation in
management,laborwelfare.

MODULEIII

Production Management: Production System-Functions-Product Design-Product Life Cycle. Demand
forecastingforoperations-componentsof demand-methodsof predi ctionandforecasting-

Forecastingmodel s-casual & timeseriesPPC-Functions-Models

Capacity Planning - Evaluating future capacity - capacity requirement -Aggregate Planning

Inventory Control-Obj ectives-Costs-M odels:Basi ¢, Production, Shortage-ABCAnalysis.

MODULEIV

ProjectM anagement:ProjectAppraisal —FeasibilityAnalysis,Marketfeasibility, Technical
feasibility,Financialfeasibility,Economicfeasibility,Financial andEconomi capprai sal of aproject,Social Cost-
BenefitAnalysisinindia,ProjectReport.

ProjectScheduling:NetworkTechniques,PERT,CPM,GANT Tcharts, GERT, Timecost trade offand
crashingprocedure

Refer ences:
1.Buffa,E.S.,ModernProduction andOperations Management, 7thedn.,JohnWiley
andSons,1983.
2. PrasannaChandra.,Projects Planning,Analysis,Selection, Implementation& Re
view,4thedn.., TataMcgraw Hill,NewDelhi,1995.
3.KootnzandDonnel.,Principlesof Industrial M anagement
4 MartandT el sang, | ndustrial Engineeringand Productionmanagement.2™edn.,S.Chand& Co.,NewDel hi

Type of Questions for Univer sity Examination

Q1.Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2 toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.



S06SAFETYINCONSTRUCTION

MODULE-I

Introductionto Constructionlndustry- Safety issues in construction- Human factors in construction safety
management.  Roles of  variousgroupsin  ensuringsafety  in  constructionindustry.Framing
Contractconditionsonsafety,andrel atedmatters.Rel evanceof ergonomicsinconstructionsafety.

MODULE-II

Safetyinvariousconstructionoperations-Excavation-under-waterworks-under-pinning& shoringl adders

& Scaffolds- Tunneling- Blasting- Demolition- Pneumatic caissons- confined SpaceTemporary Structures.
I ndianStandardsonconstructionsafety-National BuildingCodeProvisionson construction safety.

MODULE-I11

Safetyinmaterial handlingandequi pments-Safetyinstorage& stackingofconstructionmaterial s.Safetyin
theseofconstructionequipments-V ehicles,Cranes, TowerCranes,Liftinggears,Hoists& Lifts Wire
Ropes,Pulleyblocks,Mixers,Conveyors, Pneumaticandhydraulictoolsinconstruction. Temporarypower supply.

MODULE-IV

ContractLabour(R&A) Act and Central Rules. Definitions, Registration of Establishments, Licensing of
Contractors,Welfareand Healthprovisionsin the Act and the Rules,Penalties,Rul esregarding wages.
Building& OtherConstructionWorkers(RE& CS)Act,1996andCentral Rules,1998: Applicability,
Administration,Registration,WelfareBoard& WelfareFund, TrainingofBuildingworkers,General Safety,

Health& Well fareprovisions,Pendlties.

References:
1.K.N.Vaid,ConstructionSafetyM anagement.
2.V .J.DaviesandK.Tomasin,ConstructionSafety Handbook.
3. JamesB.Fullman,ConstructionSafety, Security & L ossPrevention
4.LingerL,ModernM ethodsof M aterialHandling
5. R.T.Ratay,Handbookof Temporary StructuresinConstruction.
6. Nationa BuildingCodeofIndia
7.Relevantl ndianStandardspublishedbyBI1S
8. ContractLabourActandCentralRules
9. Building& OtherConstructionWorkers(RE& CS)Act,1996andCentral Rules.

Type of Questions for Univer sity Examination

Q1.Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2 toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.

507SAFETYENGINEERINGLAB
1. StudyofPPE’s.
2.Assessmentofthesafetyperformance i nanindustryandpreparationofreport..
3.AccidentinvestigationandAnalysis-Exercises
4 Jobsafetyanalysis-Exercises
5.Safetysurveyofal aboratory.
6.Safetyaudit ofalaboratory.
7.Calculationofcostofaccidents.
8.Preparationofworkpermits.

9. Safetyassessmenti naconstructionsite.



10.Des gnanddevel opmentofa trai ningmodul eonanytopi cof saf ety.
11.PreparationofaP& | diagramusingAutoCad.
12.Preparationofthel ayoutof achemi cal plantusingA utoCad.

Note:50%marksi searmarkedf orcontinuouseval uation,and50% marksforendsemester

examinationtobeassessedbytwoexaminers.A candidate shall secureminimum of 50%marks
separatel yforthetwocomponents to beelegible forapass inthatsubject.

S08CHEMICALENGINEERINGLAB

1.SieveAnalysis- T oanal ysesagi vensampl eusi ngasetof standardsi evesandthusto
determinethespecificsurfacearea,thevol umesurfacemeanddiameterandthemas
diameterbydifferentialanal ysi sandcumul ativeanalysis.

2.StudyoftheworkingofPlateandframefilterpress.

3. Freesettling-T ofindoutthedragcoefficientof af al li ngsphereinafl ui dandverifi cati onof
Stoke'daw.

4.Sedimentation- T ostudybatchsedi mentationofasl urryandtodeter mi netheareaofthe
continuousthickener.

5.Heattransferfromsteamtoair-Determinationofoverall heattransfercoefficient.
6.V erificationof material bal anceequationandRayl ei gh’ sequati onforsimpl edi stil | ation.
7. Steamdistillation.
8.Leaching-leaching mixtureof saltand sand.
9.Studyofthekineti csof chemical reactioninabatchreactor.
10.Adsorptionisoterms.
11.Frequencyresponse offirstandsecondordersystems.
Note:50%marksi searmarkedf orcontinuouseval uation,and 50%marksforendsemester

examinationtobeassessedbytwoexaminers. A candidate shallsecurea minimum of 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.

mean



601LEGALASPECTSOF SAFETY HEALTHANDENVIRONMENT

MODULE-I

Factories Act- Definitions, Preliminary, Inspecting staff, Health, Safety, Provisions relating to hazardous
processes,Welfare,W orkinghoursofadults,Employment ofyoungpersons,Special provisions.

Dock workers (Safety, Health and Welfare)Act and Regulations - Definitions, Powers of
Inspectors,Powerof Govt.todirect! nquiry,Obligationof dockworkers.Dutiesof Saf ety Officers,Reporting

of accidents,EmergencyActionPlan,SafetyCommittee.

MODULE-II

Workmen’sCompensati onAct: Definitions,Employer’sliabilityforcompensation,Cal cul ationofamount
ofcompensation.ES| ActandRul es: ApplicabilitytoConstruction, DefinitionsandBenefitsas pertheAct& theRules.
Public Liability Insurance Actand Rules- Definitions, Calculation of amount of relief, Environmental
ReliefFund,AdvisoryCommittee,Powersof — DigtrictCollector,ExtentofLiability, ContributiontoRelief Fund.

MODULE-I11

ExplosivesActandRules-Definitions,Categories of Expl osives,General SafetyProvisions,Useof
ExplosivesGrantoflicense,Noticeof Accidents,| nquiryintoordinaryandmoreseri ousaccidents, Extension
ofdefinitionto otherexplosive substances.

PetroleumA ct& Rules-Definitions,Control overPetroleumi mport, transport,storage, production,refining
andblending,Needforlicense, exemption,Noticeof Accidentsandl nquiries.

MODULE-IV

Water Act- Definitions,Powers and Functions of Boards, Provisions regarding prevention and controlof
waterpollution, Powerto make rules,Ruleson Consentfor Establishmentand Operation. AirAct-
Definitions,Power& FunctionsofBoards,Prevention& Controlof AirPollution, Consent  asper
AirPollutionRules.Environment  (Protection)Act and Ruless Definitions,generalpowersof  central
government, prevention, control and abatement of environmental pollution, standards for emission,
prohibition and restrictions on sittingand operation of industries. MSIHC Rules- Definitions, Duties
of Authorities, Notification of Maor Accidents Safety Reports, Safety audit, MSDS,0n-site& Off-
siteEmergencyPlan,Givingsafetyinformationtopublic.

Refer ence

[
1.FactoriesAct,1948withaamendments 0f 1976& 1987.
2.DockWorkers(SHW)Act,1986; Rules, 1990& Regul ations,1990.
3.ExplosivesActandRules.
4.PetroleumActandRules.
5.Environmental Acts& Rulesasabove.

Type of Questions for Univer sity Examination

QL.Eight short answer questions of 5 marks each with two questions from each of the four modules.
Q2 toQ5: Two questions A & B of 15 marks from each module with option to answer either A or B.

602CHEMICALPROCESSSAFETY

MODULEI
SAFETY IN THE DESIGN OF CHEMICAL PROCESS PLANTS :-Design principles-reliability
andsafetyindesigning-inhe  rentsafety-engineeredsafety- pipingand instrumentation-safety

duringstartupandshutdown-saf ety checksi nthedesi gnoftheequi pments-reactorsafety-safety

i nerectionandcommi ssioni ngof chemi cal plants-nondestructive testing methods -pressureand
|eaktesting-emergencysaf etydevi ces-scrubbersandflares-newconceptsi nsaf etydesi gnandoperation-
Pressurevessel testing'sstandards-Gassylenderrul es,SM PRul es-I nspectiontechni quesforboilersand
reactionvessels.

MODULEII

SAFETY IN THE OPERATION OF CHEMICAL PROCESS PLANTS:- Properties of chemicals -
Material Safety Data Sheets - the various properties and formats used - methods available for property
determination. Operational activities and hazards -standards operating procedures - safe operationof

8



pumps, compressors, heaters,  column, reactors, pressure vessels, storage vessels, piping systems-
effectsofpressure temperature,flowrateand  humidityonoperations- corrosionand control  measures-

conditionmonitoring-controlval ve-safety valves-pressurereducingvalves, drains,by
passval ves,inertgases.Chemical splashes,eyeirrigati onandautomati cshowers.
MODULEIII

SAFETY IN THE STORAGE AND HANDLING OF CHEMICALS AND GASES :-Types of storage-
general considerations for storage layouts- atmospheric venting, pressure and temperature relief -
reliefvalve sizing calculations- storageandhandlingof hazardouschemicalsand industrial gases, safe
disposalmethods,reactionwith  other chemicals,hazardsduringtransportation-pipeline  transport-
safetyinchemicallaboratories.  Safetyprovisionslikeleveland flowindictators- alarms, trips- protectionof
stills,columnsand towarsfromlightening- colorcodingfor pipe linesand cylinders.

MODULEIV

CHEMICAL REACTIONHAZARDS:Hazardous in organi candorgani creactionsandprocesses,
Reactivityasaprocesshazard,Detonations, Deflagrations, andRunaways,AssessmentandTesting strategies,
Self-heatinghazardsof solids,Explosive potentialofchemicals, Structuralgroupsand
instabilityofchemicals, Thermochemical  screening,Casestudies. Stabilityandsensitivitytests,
Classificationof material swithexplosivepotential ,Hazard prediction by thermodynamic

Calculations, Preventionandcontrolof ~explosionsanddetonations-diluting arelease,purgingandinserting,
venting, explosionrelief, flame arrestors, explosionsuppression, Classificationofhazardousareas.

References:
Ral phKingandRonHirst,King’ sSafetyintheProcessindustries, Arnold,London,1998
I ndustrial Environmentandi tsEvol utionandControl :NIOSH

Accident PreventionManualforlndustrial Operations  :Vol.1&IINSCChicago
SaxNIrvin,Dangerouspropertiesof industrial materials

Typeof QuestionsforUniversityExamination

QL1.Eightshortanswerquestionsof 5mark seachwithtwoguestionsfromeachof thefourmodul es. Q2toQ5:
TwoquestionsA & Bof 15marksfromeachmodul ewithoptiontoanswereitherAor B.



603PROCESS INSTRUMENTATIONAND CONTROLENGINEERING

Module |

Elementsof measurement- Fundamental standards,Qualityof measurement,M eaningof measurement,
Errorsinmeasuringinstruments, Precisionandaccuracy,Calibrationprinciple, Staticand dynamiccharacteristicso
fem. assuringinstruments.

M easurement of temperature - Bimetallic and pressure thermometers, Thermocouples, Resi stance
thermometers,Pyrometer,Calibration.

Pressureandvacuummeasurement- M anometers,M easuringel ement,Absol utepressure
measurement, Stati caccuracyof pressuregauges.

Modulel
Flowmeasurement-Orificeinstallation,Picot tube,Areaflowmeters,Openchannel meters.L evel
measurement-Directmethod, M easurementof|evelinopenandpressurevessel s.M easurementof
PHandhumidity.

Recordingl nstruments,| ndi catingandsi gnali ngi nstruments, Signal transmi ssion,andcodes.

Modulell1

Open loop and close loop systems - Transferfunction modeling- block diagramrepresentati onof

mechanical ,thermalandliquidlevel systems.

Trans entresponseanalysis-Timeresponseoffirstandsecondordersystemfori mpul se andstepinputs-
Effectofdampi ngfactorsontransi entresponse-Characteristicsof proportional ,integral ,derivative,Pl,PD

andPI Dcontrollers.

Frequencyresponsemethodofanalysis-polar plot-BodePlot.

M odulel V

I ntroductiontostability-Definitionvia mpul se responsefunction-Routh-Hurwitzstabilitycriterion

-SyQuest stabilitycriterion.

Control systemcomponents-errordetectors-modul atorsanddemodul ators-Hydrauliccontrollers
-Pneumaticcontrollers-PLC.

I ntroductiontocomputercontrolinchemical processindustry.

Compares onbetweendiscrete data, digitalandanal oguecontrol systems.I ntroductiontodigital signal processing.

TextBooks
1. DPatranabis, Principles of Industrial |nstrumentation,SecondEdition, T ataM cGraw-Hill
PublishingCompanyLtd,NewDelhi,1996.
2. GeorgeStephanopol ous, Chemical ProcessControl :AnlntroductiontoT heoryand
Practice, PrenticeHallofIndiaPvt. Ltd,1990.
Refer ences
1.EckmanDP,I ndustrial | nstrumentation,WileyEasternL td,NewDel hi,1990.
2.0gata,K.,ModernControl Engineering,PrenticeHall,1995.
3.BenjaminC.K uo.,Digital Control Systems,OxfordUniversityPress,1992.
4.Stefani R.T, Shahian B,Savant J.CandHostetter G. H, Design of Feedback Control
Systems,OxfordUniversityPress,2002.

TypeofQuestionsforUniversityExamination

QL1.Eightshortanswerquestionsof 5markseachwithtwoguesti onsfromeachofthef ourmodul es. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.

MODULE-I



604FIREEN GINEERING-I11

Firedetection-Needand i mportanceof automaticfiredetecti onsystem,principleofdetection,
classificationofdetectors;Heatdetectors-fixedtemperature, rateofrise, thermistorrateofriseandrate
compensatedtypederectors, Smokedetectors-opticaland ionizationtype, photoel ectriclightscatteringand

lightobstruction  typedetectors;FHamedetectors-infraredandultravioletdetectors;  Flammileagesdetection-
Ellistonandlaserdetectors; T estingoffiredetectiondevicesasperrelevantindian

standards(1 SI); Comparisonofdetectors; Performancecharacteristicsofdetectors;Lag ~ time  associatedwith
firedetection.

MODULE-11

PrinciplesofFire Extinguishments-extincti onof premi xedflames,diff usionflamesandburningmetal s,
firetriangl e, firetetrahedron;Basi cconceptoffirefighti ngwithwater,carbondioxide, powders,foams,
inertgaseshal ons; N eedforal oneplacementandhal osubstitutes; Extinguishantperformance-flame

extingui shingconcentration,invertingconcentration,firetrials.
Firstaidfireprotection-firebucketsandbucket,fireblanket,firepail s& waterbarrelshosereels;
Description,workingprinciple, methodofoperationof differenttypesof portabl efireexitingusherswatertype,
foamtype,drypowdertype,CO,type,vaporizingliquidtype; Care,inspection,andmaintenanceof
portableextinguishers;

MODULE-III

Automatic water sprinkler system- requirement and source of water supply, automatic pumps;
Automaticsprinklerheads-Quartzoidtype,fusiblelinktype, moderntypes, mounti ngandprotecti onof
sprinklerheads; Sprinkl erpipeworks-standardandstaggeredl ayout,hangers, Control val vesforwetanddry
installations,delugevalve.Drenchers;High velocityandmedi umvel ocityspraysystem; Principlesof sprinkler
systemdesignasperrel evantstandards(l Sl).

FixedfirefightingsystemusingCO,,Drychemical powder,andFoam-conceptoftotal floodingand
localapplication,advantagesanddisadvantages  ofeachsystem;Basicsystemcomponents;Design  principlesof
fixedfirefightingsystemsfortotal floodingandforl ocal appli cati onasperrel evant standards(l Sl).

MODULE-IV

Firealarm system-classificationofa armsystemasperNB C; M anual l yoperatedsystem; Automatic aarm

system; ComponentandfeaturesofL ocal system, Auxiliarysystem,Remotestationsystem,Central station
systemandProprietarysystem
Firegroundoperations-preplanning, actiononarrivalandcontrol,methodsof escue, methodsofentry.

Personnel safety. Control procedureanduseofothersafetyequipment. Ventilation andsalvage operations.

TextBooks
1.Ron Hirst, “Underdowns Practical Fire Precautions”, Gower Publishing Company Ltd.,
England,1989.
2.JainV .K.,“FireSafety inBuildings”,NewAgel nternational (P)Ltd.,NewDel hi, 1996
3.Clark,W.E.,“Firefightingprinciples& practices”,
4. HMSO: Manualof Firemanship,No.4to7.
Refer enceBooks
1.KevinCassidy,“FireSafety and lossPrevention”,
2.NFP A,“FireProtectionHand Book”,
3.HubertWalker,“Preventivemaintenance/Apparatus”,
4.ErvinL.W.,“Firefightingapparatusandprocedures”,
5.Fireservicesmanual Vol 1& Vol 2

TypeofQuestionsforUniversityExamination

Q1.Eightshortanswerquestionsof5marks eachwithtwoquesti onsfromeachofthefourmodul es. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



605 ENVIRONMENTAL ENGINEERING AND MANAGEMENT
Modulel
Airpollution-Sourcesofairpoll ution,effectsofairpollution ,classificati onof poll utants,Atmospheric transport
of pollutants-wind profiles, atmospherestability, inversion, turbulence, dispersion and diffusion of air
pollutants, Gaussian plume dispersion model. Principles and techniques of ambient air and stack emission
monitoring; Particulate matter control equipment-
workingprinciplesofgravitysettlers,cyclones,wetscrubbers,fabricfil tersandel ectrostatic
preci pitators,; Gaseouscontrol methods-anoverviewofabsorption,adsorpti onandcombustionmethods,
Biologica methodsforV OCandourcontrol.

Modulell
Physical, chemical and biological characteristicof waste water; Effects of pollutant sonwater quality and aquatic
life; Physical unit operationsinwaste water treatment-  flow equalization,sedimentation, and flotation;

Chemical unit processes in waste water treatment- coagulation and flocculation, chemical
precipitationand  adsorption;  Biological  unit  processes-kinetics of  microbial  growth,
Aerobictreatmentsystems: workingprincipleanddesi gnparameter sof trickling filter,activated sludge
process, and rotating biological contactor; Anaerobic treatment systems. mechanism of
anaerobicprocess,lowrateandhighratedigesters,  workingprincipleandapplications of anaerobic filters and
UASB; Biological nitrification  -gentrification;  Characteristicsand  treatment  methods  for
thewastewaterfromfertilizerplants,petroleumrefineries,pulpand peppermills anddistilleries.

Modulel

Solidwastes-environmental ,aestheti candheal thrisk; Sources,quantitiesandcompositionof solidwastes;
Storage,collectionandtransportationofurbansolidwaste, disposal options-sanitarylandfills,composting and its

variations, anaerobic digestion, incineration and paralysis; Vermicomposting; Recovery
alternativeMonitoring  ofsolidwastes. Hazardouswastes-definitionandclassification,  healthand
environmental effects, treatment, disposalandmanagement of hazardouswastes, legalframeworkfor
hazardouswastmanagementinindia.

Modulel V

Environmental managementi nindustri es-Princi pl esandrequi rementsof SO 14001EMS;

Environmental auditing and auditing for waste minimization; Environmental impact assessment-
descriptionof the environmental setting, prediction and assessment of impacts, methods of impact

analysis,| ndianscenario,publicparticipateoninenvironmental decisionmaking.Strategies for
pollutionprevention -recycleandreuse, cleaner technologies. Lifecycleassessment -principleand methodology.
Theconceptofindustrialecology.  Cleandevel opmentmechanism(CDM)-carbon trading.

TextBooks: 1. C.S.Rao: Environmental Pollution ControlEngineering, NewAge
International (P)Ltd Publishers,1991.
2. M.N.RaoandA .K .Dutta: WastewaterTreatment, Oxford& |BH PublishingCo.Puvt.

Refer ences Ltd, NewDelhi,1987.:

1)Pavani,J.L: Handbookof solidwasteDisposal andManagement
2)MetcafandEddylInc.: WasteWater Engineering: Treatment,Disposal,Reuse
3) Canter.L.W:Environmental ImpactAssessment

4)Liu,| (Ed).: Environmental EngineersHandbook (2™Edn)

Ouestiongfor Univer StyExaminat

Q1.Eightshortanswerquestionsof 5Smarkeachwithtwoquestionsfromeachofthefourmodul es. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



6060CCUPATIONALHEALTH ANDHY GIENE MANAGEMENT
MODULE |

Conceptand spectrumofheal th- functionalunits and activitiesof occupational healthe services- occupational
and work related disease- Levels of prevention of diseases - notifyable occupational diseasessuchas
silicosis, ashestosi s,pneumoconiosis,siderosi s,anthracnose,al umini zes andanthrax- Lead-
Nickel ,chromiumandmanganesetoxi city-gaspoi soning(suchasCO,ammonia,coal anddust

), theireffects andprevention-I ndustrialtoxicol ogy-localandsystemi candchroniceffects, temporary and
cumulative effects - threshold limit values, calculation of TLV's - carcinogens, mutagens,teratogens.
MODULEII

Recognition,eval uationandcontrol of physi calhazards.Vibrati on-description andmeasurementof
vibration.Vibrationcontrol methods. Effectsofwhol ebodyvibrationonhumanbodyandcontrol measures.

Noise- noisemeasurement, evaluation, noisecontrol methods-hearingloss-causes-Biol ogi cal effects
of noiseexposure.

Thermalstress-heatdisordersandheal sthe effectssuchasheated exhaustion,head rcrampetc.WBGT index,
acclimatization.

V entil ationsystems -purposeofventil ation-general princi pl eventil ationrequirements.
Physiologicalandcomfortlevel. Natural ventilation-Dilutionventilation-Mechanical ventilation- Local
exhaust ventilation - Ventilation measuring i nstruments.Fundamental s of hood and duct
designs.Standardsonventilation.

MODULEIII
Man as a system component-alocation of functions-efficiency-occupationalwork capacity-aerobic
andanaerobicwork-steadystate-eval uati onof physi ol ogi calrequirementsofj obs-parameters of

measurements- categorizationofjob heaviness-workorganization-stress-strain-fatigue-restpauses-
-audiometric test- hearingconservationprogrammed -vision test- vital functiontest- pre-employment and
periodicempl oymentmedical examinations. Biologicarhythms,shift workand occupational health..

Purposeof  lighting.Advantagesofgoodillumination. Lightingandthework. Sourcesandkindsof
artificiallightingprinciplesof goodillumination.Design of lightinginstall ation.Mai ntenance.
Lightingandcolor.Standardsonlightingandilluminations.

MODULEIV

Biological hazards- agents- types sources and prevention. Recognition, evaluation and control of chemical
hazards-types-dust-fumes-mist-vapor- fog etc., air contaminants- evaluation - types of sampling -
airsamplingsystem-methods  of analysis-controlmeasures.  lonizingand no ionizingradiation,
Radiationprotection. I nstrumentsfor Radi ationdetectionand measurement. Early
recognitionofradiationhazard-persona monitoringdevices,M edical support. Hazardsassociatedwith
thefollowing radiationsandpreventivemeasures- Laser, infrared,ultravioletand ELF.Personal
protectioni ntheworkingenvironment, Typesof PPEs, Personal protecti veequi pmentrespiratoryandnon
respiratoryequipment.Standardsrel atedtoPPES.

REFERENCES
1.Encyclopaediaof Occupational Healthand Safety Voll&Il-ILO
2.Industrial Environmentanditsevaluationand control :NIOS

3.DHunter,Diseasesof Occupation.
4.M K .Poltev,Occupational Heal th& Safetyi nmanuf acturingindustries.
5.Clayton& Clayton,Patty’ sl ndustrial Hygieneand T oxicology

TyvpeofQuestionsfor Univer sityExamination

Q1.Eightshortanswerquestionsof 5mark seachwi thtwoquestionsfromeachofthefourmodul es. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswereitherAor B.



607ENVIRONMENTALENGINEERING& MANAGEMENTLAB

1.Determination of pH,turbidity, total hardness, total solids and dissolved oxygen of water
samples.

2 Determinationof BODandCODof waste watersamples.
3.Jar testfordeterminingtheopti mumcoagul antdosefor watertreatment.

4.Determinati onofki neti cconstantsof acti vatedd udgeprocess.

5.Determination of scul pturedioxide,oxides of nitrogen and particulate matter fromchimney sources.

6.Determinationof parti culatematter, chlorine,ammonia, carbon monoxideandsul phurdioxide
inambientair.

7.Andysi sof leadandotherheavymetal sinairus ngsectorscopy.

8.Studyof pall utionpreventionandcontrol facilitiesinindustries.
9Preparationof Environmental ImpactStatement(EIS)foranindustria project.
10.Preparationof anEnvironment AuditReport.

Note:50%marksi sear markedf orcontinuousval uation,and50%marksf orendsemester
examinationtobeassessedbytwoexaminers. Acandidate shall secureminimum of 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.

608MINORPROJECT

EachbatchcomprisingofaroundSstudentsshall  identifyaprojectrelatedtothe  curriculumofstudy.

endofthesemester,eachstudentshal | submitaproj ectedportcomprisingoftheapplicationandfeasibility
oftheproject.

Guidelinesforevaluation:

1.Attendanceandregularity 20
2.Theoretical knowl edgeandindividuali nvolvement 30
3.Qualityandcontentsofprojectreport 30
4.Presentation 20
100Marks

Atthe



701HAZARDIDENTIFICATIONANDRISKASSESSMENT

Module
Hazard and risk, Types of hazards-fire,explosionandtoxicgasrel ease, Structureof hazard
identifi cationandriskassessment.

I dentification of hazards: Inventoryanalysis, Fireandexpl osionhazardratingofprocessplants-
TheDowFireandExplosion Hazardindex, The Mondindex, Plantlayoutandunitthezardrating, Preliminary
hazard analysis, Hazardand Operabilitystudy(HAZOP),Whatlanalysis, Case studies.

Modulell

Plantavailabilityand processreliability: waysofimprovingplantaviolability ,MTBFandMTTF, the
reliability function, failurerate,  bathtub curve, probability relationships, simple reliability estimation.
Edtimationoffrequencyofoccurrenceofahazard: Thel ogictreeapproachsettheoreandBoolean
algebra,gpplicationtoprobability,Booleanmanipul ation.

Faulttreeanalysis-logicsymbol s, minimal cutset,logi cgates,faulttree quantification.

Eventtreeanal ysis-notation,eventtreeconstruction,advantagesanddi sadvantagesof ETA.
FailuremodeandEffectAnalysis(FM EA) -methodology,criticalityanalysis, correctiveaction andfollow- up.
Modulell1

Consequencemodeling:

Sourcemodel s-di schargeratemodel s, flashandevaporation,dispersonmodels.
Explosionsandfires-vaporloudexplosions, flashfires,physicalexplosions,BLEV Eandfireball,
confinedexplosions,poolfires,jetfires.

Effectmodel s-dose-responsefunctions,probitfunctions, toxic gas effects,thermaleffects, explosioneffects-
Softwareapplicationforeffectanddamagecal cul ations.

M odulel V
Quantificationofrisk:QRA,V ulnerabilityanal ysi s,acceptedandi mposedri sk, perceptionofrisk, risk
indi ces,individualriskandsocietal ri sk,acceptance criteria forrisk,ALARP,Presentationof

measuresofrisk-riskcontour,F-Curve.Cal cul ationofindividual riskandsoci etal risk.
Humaneliabilityanadysis(HRA): factordeadingtohumanerror, characteristicsof HRA

techniques, TechniqueforHumanErrorRatePrediction(THERP), AccidentSequenceEvaluationProgram
(ASEP), Techniquesusi ngexpertjudgment,OperatorActiontree(OAT).

TextBooks AIChE/CCPS, GuidelinesforHazardEvaluationProcedures secondedition.Centre
forChemical ProcessSafety, Americanl nstituteof Chemical Engineers,NewY ork,
1992,
AIChE/CCPS, GuidelinesforChemicalProcessQuantitative  RiskAnalysissecond
edition.Centrefor Chemical ProcessSafety, Americanl nstituteof Chemical
Engineers,NewY ork,2000.

Refer ences

1.LeesF.P.LossPreventionintheProcess| ndustriessecondedition. Butterworth's,London,1996.

Type of Questionsfor Univer sityExamination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthef ourmodul es. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



702 SAFETYINRAILANDROADTRANSPORT

MODULEI

RailwayEngineering: Permanentway-Components. Rails-Functions,requirements,defects,rail jointsand
fastendings,checkandguardrails,coningofwheel s,creepfrail s, Sleepers-functions,requirements,types,

density; Ballast-functions,requirements,types.

GeometricDesign-Horizontal curves, Super-elevation,Negativesuper-elevationin branches,Length of
transitioncurves-Gradecompensationoncurves-Wideningof gaugeoncurves.

MODULEII

Railwayoperation& control :Pointsandcrossings-T urn-out-TypesofRail waytracks-PointsStation

Y ardsandM arshallingY ards-Signalingandinterlocking-PrinciplesoftrackcircuitingControl oftrain
movementbycentralizedtrafficcontrol system.RailwayA ccidents& Safety. Rapid T ransitRail ways-types,
merits& demerits.

MODULEIII
Classification of highways-Typical cross-section of roads- Definition of various cross-sectional elements-

Requirements& factors controllingalignmentof roads- Basic geometricdesign of streets andhighways.

MODULEIV

Traffic characteristics-various traffic studies and their applications-Traffic signals- Classificationof signals-
Carriage-way markings- Traffic islands- Highway intersections- Principles of highway lighting- Accident
prevention, investigation and reduction- Road Accidents- Regulatory measures for traffic management-
Physical methods of traffic control- Traffic Calming- Safety Audit, Intelligent TransportSystem.

Refer ences:

1.S.C.Rangwala,RailwayEngineering

2.S.K.KhannaandC.E.G.Justo,Highway Engineering

3.L.R.Kadiyali, TrafficEngineeringandTransportPlanning.

4. MikeSlinn,PeterGuestandPaul M athews, Traffic EngineeringDesign: Principlesand Practice, Butterworth-
HeinemannElsevier.

5.R.Agor,Railway TrackEngineering,K hannaPublishers.

TypeofQuestionsforUniversityExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



703SAFETYINENGINEERINGINDUSTRY

M odulel

Introducti on-Classificati onof Engi neeringlndustry-M anuf acturingProcesses

Hot Working-Foundry operations-furnace and equipments, health hazard, safe methods of operation.
Forgingoperations,heat  radiation,maintenanceofmachines,  shopequipmentsand handtools-safe
workpracti ce.Operationsinhotandcol drolling mills.

Modulel |

Machinery safeguard-Point-of-Operation,Principle of machine guarding - breakdown of
machineguar ding-typesof guardsanddevi ces.

ColdWorking-Safetyi nPower Presses, primary& secondaryoperati ons-shearing-bending
-rolling-drawing.M etal Cutti ng-saf etyi nturning,boring, milling,pl anningandgrinding.

M ai ntenanceof machi netool s-heal thhazardsandprevention.

Modulelll

WeldingandCutting-Safety  Precautionsof Gaswel dingandArcWelding, Cutting and
Finishing.Gas Cylinders and Equipments. Heat Treatment- Furnacesand Sat baths-
operationsandmai ntenance-saf etyinhandling andstorageof salts-disposal of effluents-  health

precautions, exposure to hazardous fumes, sourceof fumes, ventilation and fume protection.

Modulel V

MaterialHandling-Classification-safety consideration-manual andmechanical handling. Handling
assessments and techniques- lifting, carrying, pulling, pushing, paletizing and stocking.
MateridHandling  Equipments-operation & maintenance.  Maintenanceofcommon  dements-
wirerope,chainsslings,hooks,clamps.

Refer ence

1.Accident PreventionManual for Industrial Operations:National SafetyCouncil, Chicago
2.RolandP.Blake,Industria Safety

3.NCBa chin,HedthandSafetyinweldingand Alliedprocess,Juice Publishers

4.N.Srinivasan, SafetyinEngineeringlndustry, VijayConsul tant Services,Chennai
5.S.Kdpakjianand S.R.Schmid, Manufacturing Engineeringand Technol ogy,Pearson
EducationAsia

TvpeofQuestionsfor Univer sityExamination

Q1.Eightshortanswerquestionsof 5markseachwithtwoquesti onsfromeachofthef our modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



704FIREENGINEERINGIV

MODULE-I

Processof emergencyevacuati on-special featuresof personnel movement. Parametercharacteristicsof the
movementof people-practicalmethods of designing evacuationpassages and exists. Evacuationexits
androutes-stagesofevacuation; ExitRequirements-Planni ngof evacuationroutesandexits-Seating - arrangement-
Passagesandcorridors,Smokecontrolduringbuil dingdesign; M echanical V entil ation;
Compartmentfiresandtactical ventilation.

MODULE-11

Classificationofbuil di ngbasedonoccupancy; Firezone;cl assifi cationoftypeof constructionaccording
tofireresistance; Generalfiresafetyrequirementsapplicabl etoal lindividual occupancies. Sittingofdetectors
aspireevantstandards(l SI); Sel ectionandplanni ngof alarmsystemasperrel evantstandards(1Sl).

General requirementsandgui delinesforthei nstall ationoffiredetectionandal armsystemi nbuil dingsof
differentoccupancyclassification.

MODULE-I11
GeneralexitrequirementsasperNBC; I nternalstaircases;Pressurization  ofstair  staircases;horizontalexits;fire
tower;ramps;firelifts,external fireescapel adders; Planning oflocationandcal cul ationof capacity,number

andwidthofexitasperNB Cfordifferentoccupancyclassification.

MODULE-1V

Selectionanddistribution of portableextinguishers (forclassAandBfires)andotherfireprotection
equipmentsandsystemsfordifferentoccupancyclassificationasperNBC;Planning offixed firefighting
installationfordifferentoccupancyclassification-sprinkl ersystem;totalfloodingsystem;CO,  system;  foam
system; Fire training and education- Arson - Fire safety audits - Risk assessment - Fireinsurance
Firelnvestigation

TextBooks

1. Roytman M. Y a, “Principles of Fire Safety Standards for BuildingConstruction”, Amerind
PublishingCo.Pvt.Ltd.,NewDelhi,1975
2.E.GordenButcherE.G.andParnellA.C.,“Designingoffire safety”, JohnWileyandSonsL td.,
NewY ork,U.S.A.,1983.
3. BIS“NBCPart4-Fire and Lifesafety”, Bureauofl ndianStandards,NewDel hi,2005.
Refer enceBooks

1.Marchante.W.,“ACompleteGuidetoFireand Building”,
2.AdamandCharlesBlack,“FiresafetyinBuildings”,

TvpeofQuestionsfor Univer sityExamination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquestionsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



705(A)AUTOMOBILEENGINEERING& SAFETY

M odulel

Typesofautomobil es.LimitingDimensi onsasperCentral M otorV ehiclesRul es.Engines
-Classification,Construction,Material sofenginecomponents. PrototypeT estingasper Central
MotorV ehiclesRules.

Fuel System -Fuel tank, Fuel filter, Types of Fuel system Carburetor -Simple and
Modern,Fud injectionSystem.EmissionStandardsasperCMV Rules.

Modulel |

ElectricalSystem-  StorageBatteryOperationsandM ai ntenance. IgnitionSystem-  Coiland
MagnetolgnitionSystem.  Starting System,Lighting System,Horn System- WindShieldWiper
M otors,Fans,Heaters,Eradicators.Automobil eairconditioning.CentralM otorV ehicles
RulesregardingLighting, Windshields,Wipers.

Modulel 11

Transmission System - Clutches - operation and fault finding of clutches, Fluid Flywheel, Gear
Box-types, Steering Systems, Chassis Springs, Suspension. Differentid, Dead and Live
axles,Rims, Type etc.Brakes-Types,constructionandfaul tfinding.CMV Rul es-Brakes, Steering& Type.

Modulel V

L ubricationSystems- Types,Components,L ubricatingoil ,Coolingsystem-Detail sof
components,Studyof Systems, Types. Miscalls igneous-Special gadgetsandaccessoriesforfire fighting
vehicles. Automobile accidents. CMV Rules regarding Safety devices fordrivers, passengers.

Refer ences:

D)William H. Crouse, AutomobileChassis and BodyConstruction,
OperationandMaintenance.

2)WilliamH.Crouse,AutomobileM achines-Principles& Operations.

3)GBSNarang,AutomobileEngineering

4) Kirpa Singh,Automobile Engineering

5)JosephHeitner,AutomotiveM echani cs-Principles& Practices

6)P.L.Kohli,AutomotiveElectrical Equipments.

7)TheCentral MotorV ehiclesRules, 1989

(Ouestiongfor Univer StvExaminat

Q1Eightshortanswerquestionsof 5markseachwithtwoquestionsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



(B)SAFETYINPETROLEUM& PETROCHEMICALINDUSTRIES

M odule-l
Simplifiedflowdiagramsofatypicalrefinery-  distillation unit,cattily tic  cracker,reformer,treatingunit
(hydroforming,gaspurification,Sul phurrecovery,lubricating oilunit) Simplifiedflowdiagramsof

Petrochemical | ndustry-steamcracking,butadi eneextraction,ethanerecovery,butylrubber polymerization.

Module-l1

Potential fire hazards in petroleumand petrochemicalindustries(ignitionby local sources, spark, flame, hot
surface, ignition of oil mists and fumes.). Storage tank farms of petroleum  and petrochemicalindustries-
I dentificationof Hazards, Typeof Tanks,Design,Layout,Fireprevention

measuresi ncludinglightningprotection.Fireprotectionarrangements inlargetankfarms,Design concepts of
various fixed fire protection systemslikeFoam-  Water  Systems, Halogen &DCP
systems.L ockoutprocedures. Salientfeaturesof codes/standards:NFPA,API,Ol SDandSHELL .

Module-l11

Fireprotectionfacilities inOilRefineries,Depots& Terminals-Transportationof petroleumand petrochemical
products(safetyconsiderations,statutoryconsiderations). DesignandConstruction
requirementsforcrosscountryhydrocarbon pipelines.LiquefiedPetroleumGas(L PG)BottlingPlant
Operations.Design  Philosophies.OperatingPractices-Safety and Fire Protectionin  bottling plants.
I nternal Saf ety A uditsi n(ProceduresandChecklist) Transportationof Bul kPetroleumProducts.
StorageandHandlingof BulkL iquefiedPetroleumGas.

M odule-1V

On-ShoreandOff-shoredrilling.Classification  ofwells.Drillingmethod.Rotarydrilling.Drilling  equipment.
Ground and offshore structures for drilling. Offshore platforms and drilling vessels. Drilling mud -
functions, classification and properties. Blow-off, well kicks, Blow out preventer. Shallowgas.
Directiona drilling.Wellkillingprocedure.,Emergencyshutdown,M ethodsof Rescue

& FireFighting.

Refer ences:

1.FrankP Lees: LosspreventioninProcessindustries-Vol.l,[1&111,Butterworth-
HeinemannPublishingCompany, UK.

2.Manuel of Firemanship-Val.ltoX!11,HM SO,London.

3. FireProtectionHand book.

4.01SDguidelines.

T f ionstor Univer sityExamination

QL1.Eightshortanswerquestionsof 5markseachwithtwoquestionsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



705(C)FOODANDBIOSAFETY

Modulel
Quality attributesofoods,sizeandshape,colorandgloss, texture- visualandobjectively measurable
attributes. Aromaoffoods- Introductory ideas,formationandchemistry.

Introducti ontosensoryeval uati onoff oodsandbeverages.
Foodsafety,foodaadditivesandfoodcontaminants,  theirchemical, technological and to
axiological aspects, Foodlaws- developmentand enforcement. Preventi onof Food
AdulterationAct  andFoodRegulations.  1SO9000series  andHACCP.  CodexAlimentarius
protocol sforexport.

Modulel |

Principles of food commodity storage, Insect pests - their biology and food preference. Effects
of pests onfoodcommunities.Pesti cide classification andchemistry.Pesticide for

emul ations.Pesticide appliances.Insect growth regulators, biopesticides andgrain
protestants.Fumigants, Sanitationin food processing/handlingunits. Ballooning
techniqueslrradi ationandotherphysi cal methodsof control. Pesticideandheal thhazards.

Saf etydevi ces,pesticideres duesi nfoods, res dueanal ysi sanddecontami nati on.Conceptof
organicfoods.

Modulel 1

T hel egal andsoci 0-economi ci mpactsof bi otechnol ogy-Publi ceducati onoftheprocesses
ofbiotechnology involved ingeneratingnewforms oflifeforinformeddecision making - Biosafety
regulation and national and international guidelines. R-DNAguidelines- Challenges for the Indian
biotechnological research and industries - Ethical implications of

bi otechnol ogi cal productsandtechni ques.

Modulel V
Experimental protocol approval s- L evel sof contai nment- Environmental aspectsof bi otech
applications-Useofgenetically modifiedorganisms  andtheresistance  inenvironment-

Special proceduresforDNA basedproductproduction-  Socialandethicaimplications of biological
weapons -Goodsafety practices -GL Pstandards -L abcontaminants -Pl,Pl1, PllIguidelines.

Refer ences

1) P.K.Gupta,ElementsofBiotechnol ogy

2) H.D.Kumar,ATexthbook onBiotechnol ogy

3)SassonA,Bi otechnol ogiesandDevel opment

4) P.FellowsFoodProcessingTechnol ogy: Principlesandpractice

T f jonsfor Unijver sitvyExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoquestionsA & Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



705(D)FAULTDETECTIONANDDIAGNOSIS

MODULEI
IntroductiontoFaultDetectionandDiagnosis: Scopeof FDD: - Typesoffaul tsanddifferenttask sof
FaultDiagnosi sandl mplementation -DifferentapproachestoFDD:M odelfree andM odelbased

approaches.Classifi cationof FaultandDi sturbances-Differentissuesin evolved in FDD-Typical applications.
Analytical Redundancy Concepts. Introduction- Mathematical representation of Fault and
Disturbances: AdditiveandM ultiplicativetypes- Residual Generation:Detection,| solation, Computationaland
stabilityproperties- Designof Residualgenerator- Residual specificationand | mplementation.

MODULEII

Design of Structured Residuals:Introduction-Residual structure of single fault Isolation:Structural and
Canonica structures- Residual structure of Multiple fault Isolation: Diagona and  Full Row
canonical concepts-I ntroductiontoparityequationi mplementationandal ternati verepresentation.

MODULEIII
DesignofDirectional structuredResidual s:I ntroduction-Directional Specifications: Directional
specificationwith and without disturbances -Parity Equation |mplementation- Linearly dependent column.

MODULEIV
Advancedl evelissuesanddesigninevolved inFDD:I ntroductionof Residual generationof parametricfault-
Robustness| ssues-Statistically Testingof Residual generators-A pplicationof NeuralandFuzzylogic

schemesinFDD-Casestudy.

TextBooks:
1.Janos).Gertler“Fault Detectionand DiagnosisinEngineering systems”-2" Edition,
Macel Dekker,1998.

Refer enceBooks:

1. Sachin.C.Patwardhan,“Fault Detectionand Diagnosis inIndustrial Process” -L ecture
Notes,|IT Bombay,February2005.

2.Rami S.Mangoubi,“RobustEstimationand Failure detection”.Springer-V ela-London
1998.

TvpeofQuestionsfor Univer sityExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoquestionsA & Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



706FIREENGINEERINGLAB
1.  DeterminationofflashPoint,firepointand pour point ofhydrocarbons.
2. TestsonDryChemical Powder

ApparentDensity Test

Hygroscopicity Test

CakingTest

WaterRepellencyTest e.

HeatTest

EfficientHuidityTest

g. FireKnockingDownProperty Test h.
FoamCompatibility Test

o0 oW

—

3. PeformanceT estsonPortableD CPFireExtinguishers(Cartridge Type)

4.  PerformanceT estsonPortableandTrolleymountedFireExtinguishers
CO,Type.

5. TestsonFoam

a.P Hvalue
b Sludgecontent

c SpecificGravity

d. Miscibility

e FreezingPoint

f. FilmFormationT est

g. 25%DrainageTime
h.Burn-backResistance

i. FireExtinguishingProperty

6.T estofnon-combustibility of BuildingMaterials.

7. Studyoffirefightingequipmentsandaccessories.

Note:50%marksi searmarkedf orcontinuouseval uation,and 50%marksf orendsemester
examinationtobeassessedbytwoexaminers. A candidate shall secure minimum of 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.



707INDUSTRIALHY GIENELAB

1 Demonstrationandcalibrationof Airsamplingequipment

2 Samplingandesti mationof gasesi nworkenvironmentby
al_ori metricmethod

3 Samplingandesti mationof solventa pours inworkenvironment

4 Samplingandestimati onof dust-gravimetric method

5 Noi selevel measurement-Soundlevel meter, Octavefilterset
a)Measurement of soundpressurel evelindoAanddblinear
b)Frequencyanalysisofnoise

6 M easurementofilluminationlevel

7 Studyoflungsmodels

8 Studyofoccupational diseaseswithphotographicmodel s

9 Demonstrationof medical laboratoryequipments

10 Thermalstressanalysis.

Note:  50% marksisearmarkedforcontinuouseval uation,and 50%marksforendsemester
exami nationtobeassessedbytwoexaminers. A candidateshallsecurea minimumof 50%marks
separatel yforthetwocomponentstobeel egible forapass inthatsubject.

708SEMINAR
Studentsshallindividual lyprepareandsubmitasseminary portonatopicofcurrentrelevance
rel atedtothefiel dof Saf etyandFireEngineering. Thereferenceshallincludesandjournals,

conferenceproceedings,reputedmagazi nesandtextbooks,technical reportsandU RL s.Eachstudents
shallbevaluatedbyateamofinternal expertscomprisingof 3 teachersbhasedonstyl eof

presentation,technical content,adequacyofreferences,depthof knowl edgeandoverall qudityoftheseminar
report.

10



801HUMANFACTORSENGINEERING
MODULEI
Humanfactors- objectivesand approach.Systems thinking- human-machinesystems,
characteristicsofsystems,systemreliability. Humanbei ngsasi nformationprocessors-informationtheory,
displayinginformation,codi ngofinformation,characteristicsofgoodcodi ngsystem,compatibility,
typesof compatibility, percepti on,memory,deci sionmaking,attenti on,ageandi nformationprocessing,
mentalworkl oadanditsmeasurement.
MODULEII
Processofseei ng, visual capabilities,accommodation,visual acuity,contrastsensitivity,factors
affectingvisual acuityandcontrastsensitivity,adaptation,col ourdiscrimination,perception.Design
ofhardcopyandV DT screens.Graphi crepresentations-symbol s,obj ectivesandcriteriaf or
selection, perceptual principlesof symbolicdesign.Codes-dimension,colour.
Designofdynamicinformationdi splays, usesof dynamicinformation, designofquantitative visual
displays,designofqualitativevisual displays,desi gnofsignal andwarninglights,recommendations
regardingsi gnal andwar ningli ghts,representational displays,head-updisplays.
Hearing,natureandmeasurementofsound,compl exsound,anatomyofear,conversionofsound
wavestossensati ons,masking.Auditorydisplays,detectionofsignal s,rel ati vedi scriminati onand
absol uteidentificationoauditorysignal s,soundl ocali zation, princi plesofauditorydisplay,
cutaneoussenses,tactual di splays,substitutesforhearingandseei ng, ol factorysensesanddisplays.
MODULEIII
Physi cal work-musclephysiol ogy,workphysi ol ogy, measuresofphysiol ogical strain,physicalworkload,
workefficiency,energyconsumption,gradesofwork,factorsaffectinenergyconsumption,controlling
energyexpenditure, strengthandendurance, measurementofstrength,factorsaffectingstrength.Manual
material sandling-liftingtasks,carryingtasks,pushingtasks,limitsof M M Htasks,reducingrisksof
MMHoverexertion.
Motorskills - biomechanicsof human motion, types of body movementsrange of movements,
Classesof motormovements, Speedofmovements-reactionti me,movementtime,accuracy of movements.
Humancontrolof systems -compatibility,spatial compatibility,movementcompatibility.
Supervisorycontrol.Control sdevices- functionsofcontrol,factorsin controldesign.
Principlesof handtool anddevicedesign.
MODULEIV
Workplacedesign- anthropometry,stati cdi mensi ons,dynamicdi mensi ons, principl esi nthe application of
anthropometricdata. Work spaces - work-space envelopes for sitting and standing personnel, out-of-reach
and clearance requirements. Design of work surfaces. Science of seating -
general principlesofseatdesign.V DTworkstations.
Arrangementofcomponentswithinaphysi cal space -principlesofarrangingcomponents,
methodlogesfor arranging components, types and uses of various data, link diagrams, general locationof
various controls and displays within work space, specific arrangementsof controls and
displayswithi nworkspace,spacingofcontrol devices.General guidelines indesigning individual workplaces.

TEXTBOOK& REFERENCE
Sanders,M.M.&McCormick,E.J, HumanFactorsin Engineering& Design7thed.
McGraw-Hilll nternational Edition,1993.

MartinHollander,AGuidetoErgonomicsof Manufacturing, TMH, 1996.

TypeofQuestionsfor UniversityExamination

Q1.Eightshortanswerquestionsof 5Smarkseachwithtwoquestionsfromeachofthefour modules. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



802DISASTERM ANAGEMENT
MODULEI
Importanceof disastermanagementfor chemicalindustry- Typesof emergencies- majorindustrial disasters-
causes and conseguences of major industrial disasters like Flax borough, Savesand Bhopal. Components
of a major hazard control system - identification of major hazard control installations -
purposeandprocedures-saf eoperationof maj orhazardinstal | ations-mitigationof ~ consequences-  reportingto
authorities.Implementationof major hazard control systems - group of experts- training-checklists-
i nspection-eval uationof ma orhazards-i nformationtothepubl i c-manpower requirements-sour cesof | nformation
MODULEII
Emergency planning - on-site and off-site emergency plan-need of plan-possible approach-
objectivesofemergencyplan.
On-site emergencyplanning - formulationof the plan and emergencyservices - Identificationof resources-
actionsandduties-emergency procedure-mockdrills. Off-siteemergency planning- objectivesand el ementsof
off-siteplan - role of administrativemachinery- role of majorhazard worksmanagement- roleof the

localauthority.Emergencypreparednessatl ocallevel - Awareness
andpreparednessforemergenciesatlocal level (APEL L)- T heprocessanditspartners.

MODULE 111

Requirementsofemergencyplanasper| ndianlegid ationslikeFactoriesAct,M anuf acture, Storageand

I mportof HazardousChemi cal sRul es,Chemical Accidents(Emergency planning,Preparednessand
Response)Rules.

Emergencyplanningandpreparedness ininternational standardsdlikel SO14001,0HSA S18001and

OSHA’sProcess Safety ManagementSystem, EmergencyPlanningin - Selvesll  directive - elements
ofemergencyplanninginl S:18001-HazardousM aterial 5/ Spil|SEmergencies-contingencyplans
forroadtransportati onofhazardouschemical s-contingencyplansforoil spillsinmarine

Environment

MODULEIV

Natural Hazards - potentiallyhazardous natural phenomena - earthquakes- landslides- flooding - cyclones-
hazardsi naridandsemi-aridareas-natureofthehazard-hazardmanagementactivities-

disastermiti gationnatural hazardprediction-emergency preparedness-di saster  rescueandrelief
-postdisasterrehabilitationandreconstructi on-educati onandtrai ningacti vities-vul nerabl eel ements tobe
consideredinthedevel opmentpl anni ngfornatural hazardmanagement-appli cationsof remotesensing
andGl Sindisastermanagement.

REFERECES:
1.1LO,Geneva:M g orHazardControl-a Practical Manual.
2. UNEP,Paris.APELL-
AProcessforrespondingtotechnol ogical accidents,AHandbook, | ndustry & EnvironmentOffice.1998
3. AccidentPrevention ManualforBusinessandl ndustry,Vol.I-National Saf etyCouncil, USA.
4.0ilspillResponse : TheNational ContingencyPlan -I nstituteof Petroleum,L ondon
5. Petak,W.JandAtkisson,A.A.:Natural Hazard RiskAssessmentandPublicPolicy : AnticipatingtheUnexpected
6.U.R.Ra0: SpaceTechnologyfor SustainableDevelopment

T f jonsfor Unijver sitvyExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



803 ADVANCED SAFETY ENGINEERING AND MANAGEMENT

Modulel

Dominoincidentinvisitation-technique, logicdiagram, i nputrequirements,output,exampl e.
Unavailabilityanal ysi sof protectivesystems-technique,l ogi cdiagram,inputrequirements, example.
Reliabilityanalysi sofautomaticcontrol systems- PESsaf etysystemdevel opmentl ogi cdiagram,system
analysis,cal culationoffractional deadtime,application,strengthsandweak nesses.

Introductionto MORTanalysis, IFALanalysis, M arkovprocessesandapplicationofM arkovmodeling
tosafetyinstrumentedsystems, Sneakanal ysis.

Modulel |

Environmentalrisk assessment- Human health risk assessment(HHRA), Ecologicalrisk assessment(ECRA),
Receptor,stressorandexposure. StepsinECRA -identificationofpotential sites,

| dentificationandcharacterizationofstressors identifyinreceptors, identificationofpotentialecological effects,
sel ecti onof assessmentandmeasurementendpoi nts,devel opingaconceptua model andrisk
hypotheses,approachforriskassessment.

Modulel
Securityforchemical processindustries- Assessmentsandregul atoryenvironment, methodsfor
assessi ngsecurityvulnerability, emergingsecurityregul ations,governmentdevel opmentand

industryactivitiesthatrel ateto securityforprocessfacilities. Strategi esandcountermeasures-
preventionofintentional rel easesandtheftof chemical rel easesatprocessfacilities.
Sitesecurityforprocessindustries-Essential el ements-threatanal ysi s, securitycountermeasures,
mitigationandemergencyresponse. Specificsecuritymeasures-informationsecurity, cyber

security, physical security,policiesandprocedures,trai ning, mitigationandresponse,inherentlysaf er
processes.Casestudy.

Modulel V

SafetyManagementSystems.SHEM S,0HSA S18001andOSHA’ sPSM-Palicy,planning,training,

implementati on,managementcontrolandreview.

Layerof ProtectionAnalysis(LOPA)- Overviewof relevantstandardsand guidelines, risktolerance criteria
PreparationofL OPA-L OPAmethodology,theL OPAteam. Scenariodevelopment - components,infervently

safeconsiderationl nitiati ngcauses/effects-identification, esti mationof frequencies.
Independentprotectionlayers -  IPL  criterigallocationof  IPL  credit -  basic  process
controlsystems,operatorresponse, pressurereliefdevice,safetyinstrumented  system, safety
instrumentedfunction. Safety integritylevel (SIL) assignment, InterpretingLOPA resultsand
makingrecommendations.

TextBooksandRefer ences

1. Centrefor Chemical ProcessSafety,AlICHE :Guidelinesfor
Chemical ProcessQuantitativeRiskAnalysis, secondedition,2000.
2. ACC:SiteSecurityGuidelinesforthelU.SChemical I ndustry,
AmericanChemistryCouncil, WashingtonDC,2001.
3. Jotter week, Ecologicalimpactassessment, BlackwellScience,
1999.

T f jonsfor Unijver sitvyExamination

QL1.Eightshortanswerquestionsof 5Smark seachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



804(A) SAFETYINPOWERPLANTS

Modulel

Introducti on,Generati onof el ectri cityandsourcesof energy, Princi pal typesof power plants. Power
plantcapacity. Princi plesof powerplantdesign.

Solid, liquidand  gaseousfuels,storageoffuelsHazardsin  thestorageof — fuels.  Safety
precautionsinstorageandhandling. Combustionand combustionequipment-  safetyinfurnace
operations-Effectof serviceconditionsonrefectories.

Modulel |

Steamgenerator,types andsafetymeasures- Dustcollectors-  Selectionofsiteforsteam plant. Layout.
T hediesd enginepl ant: useof diesel enginei nasteam plant. Advantagesand
disadvantagesof diesel plants.Safetyand environmental problemsof diesel plants.

Modulel I |

Princi pleof operationof hydroel ectricpowerplants.I nstall ationof powerpl ant. Saf ety during

sel ecti onof powerpl antequi pment-safety incommi ssi oni ngofthermal powerplantegquipments,
hydrostati candairleakagetest, acidandal kalicleaning,saf etyi nauxiliaryplants.Coolingwater
system. Safetyi nmai ntenanceof powerplants.

Modulel V

NuclearEnergy,Partsofanuclear reactor,Classificationofreactors,Designof nucl ear
reactors.Mai ncomponentsofanucl earpowerplant.Boilingwaterreactor, Pressurized waterreactor,
Sodiumgraphitereactor, Fastbreederreactor.Light waterreactorsandHeavywater reactors.Power
of anucl earreactor. Saf ety measuresfornucl earpowerplants.

Non-conventional sourcesofenergy.Effective utilizationof sol arenergy, Energyfromhighvel ocity
winds,Geothermal , Tidal andoceanthermal sourcesof energy.

Textbooks:
1.P.K.Nag,"PowerPlantEngineering", TataM cGrawHill PublishingCo.Ltd.,1998.
2.JohnV GrimaldiandRollinHS monds., Safety M anagement

Refer ences:
1.S.C.AroraandS.Domkundwar,"A CourseinPowerPlant Engineering”,
DhanpatRaiandSons, TataM cGraw Hill,1998.
2.G.R.Nagpal,"PowerPlantEngineerig",K hannaPublishers,1998.
3.Joel WeismanandRoyEckart," ModernPowerPlant Engineering”,PrenticeHall
International Inc,1985.

T f jonsfor Unijver sitvExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoquestionsA & Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



804(B) SAFETYINHEALTHCAREWASTEMANAGEMENT

Modulel

Definition& characterizationofhedl th-carewaste-

sourcesandgenerati onofwaste, Physi cschemi cal characteristics. Hazardsofhealth-
carewaste, publicheal thimpactsofhea thcare waste.

Health-care waste management planning-wastemanagement planforhealth care establishments,
management of health-carewaste from scattered small sources, waste

mini mi zation,recyclingandreuse.

Modulel |

Handling, storageandtransportationofhealth-care waste -wastesegregationand

Packaging, onsitecollection, transportand d<orage ofwaste, offsitetransportation  ofwaste.
Treatmentanddi sposal of heal thcarewaste-Incineration chemical disinfection;wetanddry
thermal treatment, Microwaveirradiation,landdisposal, Initiation.

Modulel 11

Treatment and disposal methods - Infectious waste and sharps, pharmaceutical waste,
cytotoxi cwaste,chemi cal waste, wasteswi thhi ghheavy-metal content, pressurized

contai ners-radioactivewaste.

Collectionanddisposal of waste water-hazardsof waste waterfrom healthcare

establi shments-wastewatermanagement.

Workers’ protection,cytotoxicsafety, Emergencyresponse.

Modulel V

Epidemiol ogyof nosocomi calinfectionsandprevention.

Traningforheathcarepersonnd landwastemanagementoperators.

Minimal programmersfor health care waste management - waste segregation, safe recycling,
treatment& di sposal,managementof hazardsheal th-carewastebywastecategories.

Refer ence:
1) APruss,E.GiroultP.Rushbrook(Ed.) : SafeM anagementof Wastefrom health-care
activities.Worl dHealthOrgani zation,Geneva

T f ionstor Univer sityExamination

QL1.Eightshortanswerquestionsof 5markseachwithtwoquestionsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



804(C)FLUIDPOWERSAFETY

Modulel

Introduction to Hydraulics- Pascal’s Law- Conservation of energy- Pressure, Work and Power-
Principles of Power Hydraulics, Pressure and Flow Measurements- Bernoulli’s Principle-
Hydraulicsymbols- Advantages.Hydraulicfluids,Properti esPi ping'sandSeal s- Reservoirs.
Actuators-Cylinders, Rams, Hydraulic Motors. Pumps- Gear, Vane and Piston types-Fixedand
variableflow. Testingof Actuators& Pumps-SafetyPrecautions

Modulel |
Directiona Control-Checkval ve,Pil ot-operated, Two-way andFour-wayvalves-Rotaryvalves.
PressureControl-Reliefval ves-Differentfunctions.V olumecontrol - MethodsandTypes. Testing

of Control V a vesandSaf ety precautions.

Modulel 11

Pneumatic Systems: Introduction: Production of compressed air, Air Receives,
Accumulators,Dry andoilfreecompressedair.

Pneumaticcontrol:  Components, Typesof Cylinders,Control V a ves-Direction,Pressureand
Flow,AirM atorsandPneumaticSymbols.

Maintenance&: Safety: Compressors& Accessories.

Modulel V
Accessories- Accumulators, PressureSwitches. Fluid Power Systems, Simple circuits- Hydraulic,
Pneumatic, Hydropneumatic and Electrohydraulic. System Maintenance and Sefety.

TextBooks:
1)J.Pippenger& T.Hicks . Industrial Hydraulics,McGrawHill
2)Mgumdar.S.R: Pneumati cSystems-Princi ples& M aintenance, TMH

Refer ences:

DErnst :OilHydraulicsanditsindustrial Applications,McGrawHill

2)JagadishLd : HydraulicMachines

3)W.Deppert& K.Stol: PneumaticControl,V ogel BuchV erlagWurzburg,1987

4)W .Deppert& K.Stol: Pneumati cA pplication,K emprathReiheV ogel V erlag
Wurzburg,1976.

T f ionsfor Univer sityExamination

QL1.Eightshortanswerquestionsof 5markseachwithtwoquestionsfromeachofthef our modules. Q2toQ5 :
TwoguestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



804(D) TOTALQUALITYMANAGEMENT

MODULEI

DefinitionofQuality,Dimensionsof Quality,QualityPlanning,Qualitycosts-AnalysisT echniquesfor
QualityCosts,Basicconceptsof Total QualityM anagement, HistoricalReview,Principlesof TQM, Leadership-
Concepts,Rol eof SeniorM anagement, QualityCouncil,QualityStatements, Strategic
Planning,DemingPhilosophy,BarrierstoT QM I mplementation.

MODULEII

TQM Principles - Customer satisfaction - Customer Perception of Quality, Customer Complaints,
ServiceQuality, CustomerRetention,Employeel nvolvement-M otivation,Empowerment, Teams, Recognition
and Reward, Performance Appraisa, Benefits, Continuous Process |mprovement - JuanTrilogy, PDSA Cycle,

5S, Kaizen, Supplier Partnership -  Partnering, sourcing, Supplier  Selection,
SupplierRating,Rel ationshipDevel opment, Performance M easures-BasicConcepts,Strategy,
PerformanceM easure.

MODULEIII

Statistical qualitycontrol-Theseventool sof quality, Stati stical Fundamental s-M easuresof central Tendency
andDi spersion,PopulationandSample, Normal Curve,Control Chartsforvariablesandattributes,Process
capability,Conceptofsixsigma,NewsevenM anagementtools.

MODULE 1V

TQMtools Benchmarking -ReasonstoBenchmark, Benchmarking Process,QualityFunction
Deployment(QFD)-Houseof Quality, QFD Process,Benefits, T aguchi QualityL ossFunction, Total
ProductiveMaintenance(TPM)-Concept, ImprovementNeeds.Need for 1SO 9000 and Other Quality Systems,
ISO 9000:2000 Quality System - Elements,
Implementati onof Quality System,Documentation,QualityAuditing

TEXTBOOK

1. DaleH.Besterfiled,etal ., “TotalQualityManagement”, PearsonEducation,Inc.2003.
(Indianreprint2004).1 SBN81-297-0260-6.

REFERECES

1. JamesR.Evans& WilliamM . Lidsay, “TheManagementandControl ofQuality”,(5"
Edition),South-Western(ThomsonL earning),2002(I SBN0-324-06680-5).
2. NarayanaV .andSreenivasan, N.S. “QualityManagement-ConceptsandTasks”,NewAge
International 1996.
3. Zeiri.“Total QualityM anagementforEngineers”,WoodHeadPublishers, 1991.

T f jonsfor _Univer sitvExamination

QL1.Eightshortanswerquestionsof 5Smarkseachwithtwoquesti onsfromeachofthefour modules. Q2toQ5:
TwoquestionsA& Bof 15marksfromeachmodul ewithoptiontoanswer either Aor B.



805PROJECT

Eachbatchofstudents(comprisingofaboutfivestudents) shallcarryout aprojectinanindustry/R& D
ingtitution/universitydepartment.

»Adetail edproj ectreportintheprescribed formal shallbesubmitted
attheendofthesemester.Alltestresultsandrel evantdesi gnandengineeringdocumentati onshal Ibeinclu
ded inthereport

» Theworkshallbereviewedandeval uatedperiodically

Thefinaleval uation oftheprojectshallbedonebyateamof mi nimum3internal exami nersincludingthe
projectguide.Theevaluationshallbebasedon:

» Presentationofthe work

e Oralexamination

* Qualityandcontentoftheprojectreport

Guidelinesforevaluation:

i. Regularityandprogressofwork 60
ii.Workknowl edgeandinvolvement 80
iii.Endsemesterpresentationandoral examination 100
iv.Proj ectReport-Presentationstyleandcontent 60
Tota 300marks

Note:

Points(i)and(ii)tobeeval uatedbytherespectiveproj ectgui deandtheproj ectcoordinatorbased
oncontinuouseval uation.(iii)-(iv)tobeeval uatedbythefinal eval uationteamcompri singof 3internal
examinersincludingtheprojectguide.

806 VIVA-VOCE

Eachstudentisrequiredtoappearforaviva-voceexaminationattheendofthecompl etecoursework..The
examination panel shal comprise of a minimum ofoneinternal examiner andoneexternal
examiner,bothappointedbytheUniversity. T heexami nersshal l eval uatethestudentsi ntermsoftheir

conceptual graspofthecourseof studyandpracti cal/anal ysisi sskillsinthe field.Thestudentsshallproduce
thesemi naretportandprojectreportsdul yattestedby theinstitutional authorities,beforetheexaminers






